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Merchandise  From  Sheriffs'  and  Receivers'  Sales 


Including'  Material  From  the 


$50,000,000  St.  Louis  World's  Fair 


The  Chicago  House  Wrecking  Co.  occupies  a  very 
important  position  in  the  mercantile  world.  Our 
methods  are  not  only  a  revelation  but  a  revt)lu- 
tiiin.  We  are  the  only  concern  on  earth  that 
makes  a  business  of  purchasing  entire  exposi- 
tions and  other  large  institutions.  We  are  now 
engaged  in  removing  and  placing  upon  the 
market  the  millions  of  dollars  worth  of  material 
from  the  St.  Louis  World's  Fair.  Therefore  we 
are  in  a  position  to  furnish  material  fi>r  the  con- 
struction of  public  buildings,  private  residences, 
factories  or  hotels.  We  can  supply  all  kinds  of 
machinery,  mill  supplies,  electrical  apparatus, 
l)lumbing  material,  etc.,  etc.,  at  prices  that  will 
strongly  appeal  to  the  economi- 
cal buyer.  In  addition  to  pur- 
chasing expositions  we  are  con- 
stantly l.u\  iny  .it  SI  IKK  I  FT'S", 
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Electrical  Material 

A  million  ck.llars  worth  of  liiiih-gTade apparatus 
of  every  kind  lor  sale.  Rul.ber  coveted  Copper 
Wire,  sizes  No.  14  to  500.000  C.  M.  Waterproof 
and  Slow  Burning  Wire,  sizes  No.  14  to  650.000  C. 
M.  I-ead  Covered  Cable,  all  sizes  from  No.  14  to 
500  001JC.M.  Lamp  Cord.  200.000newandused 
Incandescent  Lamps,  ranging  from  S  to  13  cts. 
lOO.OOO— No.  9171  Receptacles— at  3  cents  each. 
Tubes,  CleaU  and  all  other  kinds  of  electrical 
apparatus.  50  Electric  Motors  from  1  to  40  H. 
P.  iS  Generators  from  5  to  200  K.  W.  Tele- 
phones. Telephone  A\'ire,  Brackets,  etc. 


Wire  of  All  Kinds 

II.  H.  Telephone  \\'ire, 
f^^-  Vtt  KX)  lbs,:  Barb 
\\  ir.-,  Sj  on  per  100  lbs.  ; 
ruiiltry  Netting.  An- 
nealed Wire,  all  at  very 
low  bar  gai  n  prices. 
Write  for  complete  Iiit 
and  low  prices. 


Pipe,  All  Kinds  and  Sizes 


1  inch,  with  couplings,  per  foot SO.O^lJ 

iK  inch,  wilh  couplings,  per  foot QA^-j 

3j^  inch  casings,  with  couplings,  |>er  foot    .10 
*  inch  casings,  with  Louplin^.  per  foot..     .14 

This  is  t)rst-class  piping  for   «.iter,   gas,  oil, 
etc.,  and  in  excellent  condition. 

OKice  Furniture 

From  the  St.  Louis  Worltl's  l-air  we  obtained 
an  enormous  stock  of  OiTii  t-  l-Hrnitiir*-  We 
h.ive  the  types  of  all 
that  is  comfortable, 
beautiful  and  lasting 
in  artistic  and  fashion- 
able designs.  The 
traiiies  are  marked  by 
ijrace  and  shape'-^ess 
of  form,  combined 
witli  the  utmost  sol- 
Mity  of  construction. 
This  splendid  stock  Lon->i>is  i.i  jui.  l<^^.iLi;tlul. 
solid  i>ak,  mil  top  office  desks,  exactly  like  illus- 
tration. Are  54  in.  long.  50  in.  high,  and  30  in. 
deep.  Securely  packed  for  delivery,  each.  $16.00. 

Saddle  Seat,  tilting  back,  swivel  office  chair, 
quarter  oaki  golden  finish $2.73 

Drop  Top  Typewriter  Desks  at $13.50 


Modern  Plumbing'  Materi&l 

A  20  to  SO  per 
cent  saving  un 
anything  in  this 
line.  Some  sam- 
ples of  our  prices 
Handsome  com. 

plete   brand   new   Bath    Room    Outfits. 

at $25.00  to  $150.00 

Cast  Iron  Enamel  Bath  Tubs,  at  $12.00  to  $45.00 

Lumber 

too  million  leet  well  seasoned  Lumber  from 
the  St.  Louis  World's  J-air.  The  very  best 
grades  of  Uimber  were  used  in  the  consUuction 
of  theije  m.ignihcent  buildings. 

Send  us  your  Lumber  bill  for 
our  estim&te 

Save  30  to  50  per  cent  if  you  buy  at  once. 

We  are  offering  this  lumber  for  sale  at  prices 
far  l>elow  the  original  cost.  You  should  take 
advantage  of  this  rare  opportunity  at  once,  as 
prices  on  lumber  are  advancing.  Quick  delivery 
to  those  who  purchase  now.  I-ull  description, 
information  and  prices  in  special  World's  hair 
Catalogue. 

F&ctory  Enclosurei 

I.OOO.OOO  square  feet  of  f/^-inch  ribbed  factory 
glass  set  in  sash,  and  ranging  in  sizes  from  2  ft, 
X  2  ft.  8  in.  to  8  ft.  x  18  ft.,  practically  any  size 
you  may  require.  Here  is  an  opportunity  to 
enclose  your  factory  at  very  low  cost.  We  are 
quoting  this  material  in  large  lots  at  7^^  cents 
per  square  foot.  We  can  load  it  in  car  lots  from 
either  our  Chicago  or  St.  Louts  headqueirters. 

Roofing  Glass 

250,000  square  feet  of  ]%  <ind  H-inch  thick 
ribbed  Roofing  Glass,  18  inches  wide,  lengths  up 
to  10  feet. 

Special  low  prices  in  carload  lots. 


RECEIVERS*  AND  ASSIGNEES*  SALES. 
where  we  obtain  large  stocks  of  brand  new  mer- 
chandise. This  page  of  tempting  offerings  is  an 
accurate  index  to  thousands  of  inducements  that 
remain  unpubHshed,  and  the  price  is  lower  than 
you  ever  paid  for  sucli  exceptional  qualities. 
Space  does  not  permit  mentioning  a  thousandth 
part  of  these  wonderful  values,  but  we  have  se- 
lected some  of  those  representative  of  the  remark- 
able character  of  our  stock.  Througli  the  entinr 
display,  however,  the  richness  of  qualities  is  i-e 
variable.  It  is  the  greatest  aggregation  of  bargains 
ever  placed  before  the  American  public.  It  has 
stirred  the  country  from  one  end  to  the  other. 
We  guarantee  every  statement 
^money  refunded  to  any  one 
not  satisfied  with  their  pur- 
chases. 


All  Kinds  of  Machinery 

Before  you'purchase  any  machinery  it  will  pay 
you  to  get  our  list.  We  can  tit  out  the  factory 
or  business  plant  with  all  proper  machinery, 
electrical  apparatus,  engines,  boilers,  etc.,  even 
to  the  minutest  screw  or  bolt.  Air  compressors, 
pumps,  heaters,  planers,  lathes,  wood  working 
machinery,  laundry  machinery  and  refrigerating 
machines.  And  most  attractive  offer  of  all.  you 
would  save  the  protit  and  rake-off  of  a  half-dozen 
or  more  middle-men. 

Paints 

The  Premier  Brand  of  Paints 
is  the  heaviest  and  most  sub- 
stantial made,  ground  in  pure 
linseed  oil  and  sold  on  a  three 
year  guarantee.  We  bought  it 
at  SHERIFF'S  SALE  and 
the  price  we  are  offering  can't 
be  beat.  This  paint  will  keep 
its  brilliancy  longer  than  any 
other  brand  on  the  market. 
We  have  it  in  every  shade. 
Order  now  while  the  sale  lasts. 


Color  Card  Free. 


H&rdware.  Tools,  Nails,  etc. 

Wire  Nails P"  100  lbs.  $1.50 

Manila  Rope P"  lb.,      .08 

Jack  Screws  at • 88 

Tubular  Steel  Fence  Posts  at 30 

All  kinds  of  hardware  and  innumerable  other 
articles  of  this  nature.. 

Beltingf  and  Fire  Hose 

We  carry  an  enormous  stock  of  Leather,  Rub- 
ber and  Canvas  Belting,  which  we  can  supply  in 
any  grade  desired.  50.000  feet  of  double  jack- 
eted, cotton,  rubber  lined  Fire  Hose  from  the 
World's  F'air.    Most  of  it  has  never  seen  service. 

Steel  Roofing' 

$1.75  per  100  square  feet. 

Painted  both  sides,  dur- 
able, economical,  for  houses, 
sheds,  barns,  etc.  This  is 
our  No.  15  grade,  sheets  2  ft. 
X  3  ft.  Price  is  for  flat.  Cor- 
rugated or  "V"  crimped  costs 
$1.85.  Sheets  6  and  8  feet 
long,  cost  25c  per  square  ad- 
ditional. We  prepay  Ireight 
iy^^ifi^  in  full  to  all  points  east  of 
Colorado,  except  Oklahoma, 
Texas  and  Indian  Territory.  We  have  other 
grades.    Ask  for  our  special  Roofing  Circulate. 


ASK  FOR  OUR  SPECIAL  CATALOGUE  No.  586. 

It  fi^ts  all  the  various  articles  we  have  fur  sjle.  Kindly  fill  in  the  coupon 
In  the  lower  left  hand  corner.  Cross  the  items  in  the  advertisement  that 
Interest  "ou  most,  and  we  will  send  you  full  descriptions  and  mail  you  our 
360  page  i^talugue. 

Chicago    House  Wrecking    Company 

35th  and  Iron  Streets,  Chicjigo 


SEND   US  SPECIAL    EXPOSITION   CATALOGUE  AS  ADVER- 
TISED liN  THE  TECHNICAL  WORLD. 
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THE    TECHNICAL   WORLD  MAGAZINE 


TO     LEARN     BOOK-KEEPING,     WHEN     I     WILL    MAKE    A 

FIRST-CLASS  BOOK-KEEPER  of  you  at  YOUR  OWN  HOME 

"Mr.  (Joodwin  placed  lue  In  position  as  accountant  for  the  Franklin  Typewriter  Oompany  of  New  York  AT$7r>  A  Wl;F,K. 
John  J.  Howaii  (formerly  with  Swift  &  Co.,  Packers,  Chicago,  llUnolsl,  316  West  66th  Street,  New  York.  October  '->.  lyii:i.'' 

Have  8.437  SIMILAR.  TESTIMONIALS  from  pupilsl     PerKaps  I  can  place  YOV,  TOO! 

Sive  this  I         \M         f^OOnWfN  EXPERT   ACCOUNTANT 

V/.       n.       SJKJ   yj  U    y^    k\M  ,  «„„„  434^   ,2,5  Broadway, 


and  writtr 


NEW  YORK 


The  University  of  Rochester 

A  College  of  Liberal  Arts 

Scientific  Course  for  Technical 
Students 

Six  years  required  for  combined  College  and 
Eniiineti  iiic  decrees  in  co-operation  with  The 
Massaciiiisetts  Institute  of  Technology  and 
Sibley  C«;illet:e  at  Cornell. 

The  Eastman  Building,  erected  in  1905,  thor- 
oughly equipped  with  modern  apparatus,  is 
occupied  by  the  departments  of  Physics  and 
Biology.  Catalogue  giving  full  information 
will  be  sent  on  application.     Address 

F.  L.  LAMSON,  Registrar 
Rochester,  N.  Y. 


Demand  for  Electricians 

GREATER  THAN  SUPPLY 

Learn  Klertrielty  at  home  with 
improved  apparatus.  Own 
youri'wn  lahoratury.  WeotTer 
a  uuiiiplete  elet-trical  labora- 
tory with  Illustrated  manual 
of  Instructions  at  a  price  with 
in  the  means  of  all.  Write  f-T 
our  proposition  and  a  copy  ut 
,  .  _  the  Manual. 

?r^-;  COLUMBIA  SCHOOL  SUPPLY  CO. 

Indianapolis,  Ind. 

MY  BOOK/ 
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'How  to  Remember" 

Sent  Free  to  Readers  o(  thii  Publication' 


[itop  Forgetting 


THE' 
KEY  TO"' 
SUCCESSN 


i»u  are  no  greater  intellectually  tlian 

'your  memory.  .Mv  ci'uree  is  siinpic.  i;i.  \tM  ;)MV.'. 
*'Iiii  rcaBes  busituss  caparity.  iocial  Btamjiii^i  eiveg  an 
Blert.  ready  memory  for  naniea,  fares,  busiiiesa  detaila.  Develops  will, 
fonverfinlioii.BpealiinR.etr  MvPnoLlet.  "HowtoK''nieniher."a"iitfrpe. 
DICKSON  SCHOOL  OF  MEMORY,  708  Kimball  Hall,  CHICAGO 
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Rensselaer     ^^^ 
/oPolytechnic^^\ 

r,«vmleTaminBti'jD6  provided  fur.   St-uJ  f  or  a  Oatalogua 


Institute^ 

Troy,  N.Y. 


WATCHMAKING  PAYS 

50  IVIiilion  Tim«'piencs  to  bo  Repairedl 
Accurate  time  an  iibsolute  necessity  in  the 
business  world.  When  "time  is  money,'* 
the  watchmaker  g*'t8  his  share  of  profit. 

\Learn  Watchmaking  home 

Iby  the  De  Si-Imt^  Chart  SjRtem.  copyright- 
Zed  and  pat».-uted.    Simiilu,  pratiral.  up-to- 
the-niinutf.       Positions    for     graduates, 

Hooblet  Free.     Write  todayj* 

The  »e8elni»  Uulch  School,  Pept.  13.    Attica,  Ind. 

YOU  CAN   MAKE  $3  TO  $lO  A  DAY 

"  ttint-  ^-laspc?,    fnr  us.    Iti^' prMiits. 
irt34  p^E-   FRKK  EYK  KOOK 

^  tells  how.     Write  for  it  today.  . 
JACKSONiA?]  OPTICAL  CttLLKiiK,        \V       Jackson. Mich. 


Tufts  College 


DEPARTMENT    OF 

ENGINEERING 

Civil,  Mechanical,  Electrical 
and  Chemical  Engineering 

New  Laboratories  and  Excellent  Equipment.  Beautiful  site 
within  four  miles  of  Boston.  Preparatory  Department  for 
students  who  have  had  engineering  practice,  but  insufficient 
preparation  for  college  work. 

For  information  concerning  courses  and  positions  of  grad- 
uates, address 

H.  G.  CHASE,  Secretary, 

Tufts  College  P.  O.,  Mass, 
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$1.00  a  Year  lo  Cents  a  Copy 


ADVERTISING    RATES 


KiirJilh  |ia-f  i-J  iDChcs)  2S  lines 

Sjiiirf  lis-.  Iliiiii  un  eichtli  paee,  ppr  Afrate  line 

Clabbitlt^d  Wauto,  7  tmrils  tu  line,  per  line       . 

DISCOUNTS 

For  six  consecutive  insertions  of  an  eighth 
pace  or  larger  or  for  one  and  one-half 
pages  used  during  the  year      .        .        .        . 

For  twelve  consecutive  insertions  of  an  eighth 
pa;:e  or  larger  or  for  three  pages  nsed  dur- 


?;i30.oii 

it  a.  0(1 
32.50 


5^ 


ing  the  year 


.  10 -it 


8260.00 


PREFERRED  POSITIONS 

t  lutslde  back  co\"er.  In  two  colors,  plates 
to  he  furnished  t>y  advertiser,  per 
page 

Inside  covers  and  other  preferred  posi- 
tions when  made  part  of  contract, 
per  pai^e 50%  extra 

Inserts,  per   leaf   (2  pages)    furnished 

ready  to  bind  by  advertiser        .       ,        $390.00 

TERMS 

5*^  cash  discount  ten  days  from  date  of  bill; 
thirty  days,  net. 

Date  of  issue,  15th  of  month  preceding  date  of 
magazine,  I.  e.,  July  number  Issues  June  15th.  First 
forms  close  24th  of  second  preceding  niontli;  no 
proofs  shown  after  that  date.  Last  forms  close  first 
of  month  pi  ecedlngdateol  magazine,!,  e.,  first  form 
for  July  number  closes  May  24th;  the  last  form 
closes  June  1st. 

THE  TECHNICAL  WORLD  MAGAZINE 

Publication  Office.  3325  Armour  Ave..  Chicago.  III. 

Kii>terii  KepresentHtlve  New  lvii^r[j,nil  Koin.' 

KUMI'.Ml  S.  LANl.'ASTER  (.■H.4K1.KS  S     i'.vnit 

1  MHtti.si^ti  .^ve.,  Trentorit  Tempi.- 

New  York  t'ity  Bos^toii,  Mabb 

Westeni  Representative 

JA5IES  K.  BOYD,      3325  Ai-uiour  Ave.,  Chicago,  III. 


FOR    SALE 

Cyclopedia  of  Engineering.  Four  volumes,  bound 
in  half  morocco.  Slightly  damaged.  Regular  price, 
IIS.OO.  Will  sell  for  14.00.  Address  T.  C.  V., 
care  Technical  World  Magazine,  Chicago. 


MUSIC  LESSONS  FREE 


at  your  home.     For  a  limited  time  we  will  pive  free,  for  advertising  pur- 
poses, g6  music  lessons  for  beginners  or  advanced  pupils  on  either  Piano 
Ortfan,  Banjo.  Guitar.  Cornet.  Violin  or  Mandolin  (your  expense 
J       I      »  will  only  be  the  tost  of   postage  and  the  music  you  use,  which  is  small) 

We  feach  by  mail  only  and  guarantee  success.     Established  seven  years.     Hundreds  write    "Wish  I  had  heard  of  your  school 
before."  Write  today  for  booklet,  testimonials  and  free  tuition  blank.  Address:      l'.s,SCHOOL  OFMlsic,  Box  180E,19  tnfon  s«j^n.y. 
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THE  TECHNICAL  WORLD  MAGAZINE  is  a  monthly  maeazine.  published  the  fifteenth 
of  each  month,  preceding  date,  devoted  to  the  problems  of  the  technical  and  industrial  world,  and  a 
treatment  of  all  matters  of  interest  in  Applied  Science. 

PRICE  ;    The  subscription  price  is  $1       per  year,  payable  in  advance;  single  copies,  10  cents. 

HOW  TO  REMIT  :  Subscriptions  should  be  sent  by  draft  on  Chicago,  express  order,  or  Post- 
Office  money  order. 

THE  EDITORS  invite  the  submission  of  photographs  and  articles  on  subjects  of  modem  en- 
gineering, scientific,  and  popular  interest.  All  contributions  will  be  carefully  considered,  and  prompt 
decision  rendered.  Payment  will  be  made  on  acceptance.  Unaccepted  material  will  be  returned  if 
accompanied  with  stamps  for  return  postage. 
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Mention  Technical  IVorhl  Magazine 


ADVERTISEMENTS 


First  out  of  the  May  crop,  The  Technical  World  Magazine  presents  varied 
riches  for  those  interested  in  the  taming  and  circumvention  of  nature. — Chicago 
Record-Herald. 


^ 


^ 
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And  who  is  not  so  interested?  If  any  intelligent  man  or  woman  finds  the  magazine 
uninteresting,  he  may  blame  the  editors  and  contributors  for  not  doing  their  work  more  skill- 
fully.    No  magazine  in  the  world  has  a  more  vitally  interesting  field  or  a  wider  opportunity. 

Ashtabula,  Ohio,  May  21,  1906. 

I  am  a  subscriber  to  your  magazine  and  wish  to  e.xpress  my  appreciation  of  the  June 
issue.  I  found  more  good,  sound  information  between  its  covers  than  in  any  one  number  of 
any  magazine  I  ever  read,  and  I  am  now  taking  twenty-two. 

May  success  crown  your  efforts  to  furnish  good,  strong,  intellectual  reading,  instead 
of  trashy  stories,  etc.  Very  respectfully,  W.  C.  BAIRD. 

Hats  off  and  hands  on  hearts,  the  Editors  bow  to  the  Nor'-Nor'-East.  Such  letters, 
however  flattering,  only  emphasize  editorial  deficiencies.  Nobody's  fiction,  trashy  or 
otherwise,  is  intrinsically  so  dramatic,  so  romantic,  so  altogether  fascinating  as  the  real 
things  live  men  are  actually  doing  in  the  world.  "Good,  sound  information"  is  all  right, 
so  far  as  it  goes,  but  the  stories  should  be  told — can  be  told— shall  be  told — in  such  a  way 
that  everybody  will  rush  to  read  them  before  even  stopping  to  look  at  the  "trashy  stories  '' 
or  the  pictures  of  pretty  actresses  in  any  magazine  whatsoever. 

The  Technical  World  Magazine  for  May  contains  a  host  of  good  things  which  will 
interest  the  layman,  as  well  as  the  expert  engineer.— Butte  (Mont.)  Inter-Mountain. 

They  should  interest  everybody— man.  woman  or  child — above  the  age  of  ten.  If  they  don't, 
it's  our  fault  again.  When  men  build  a  railroad  one  hundred  and  twenty  miles  into  the 
sea,  or  solve  the  problem  of  human  flight,  or  tunnel  under  the  oceans,  it's  foolish  to  talk 
about  only  expert  engineers  being  interested.  If  you  are  not  interested  in  this  number,  it's 
not  your  fault  but  ours.     Next  month  we'll  do  better  for  you. 

Lodi,  Cal.,  February  24,  1906. 
I  take  a  great  many  magazines,  and  the  TECHNICAL  'WORLD  Magazine  would  be  the 
last  one  I  would  part  with.     Even  my  wife  reads  it  the  first  of  any  I  take. 

E.  A.  BURCHARD,  Lodi,  Cal. 

Yes,  women  especially  should  be  interested.  Take  Sidney  James's  article  in  this  issue,  on 
"Electricity  as  Housemaid,"  for  instance — or  "Making  Silk  Out  of  Gun-Cotton."  by 
Clarence  Hutton.  We  know  women  in  constantly  increasing  numbers  are  reading  the 
magazine.  It  will  be  our  fault  if  within  this  year  we  don't  have  more  regular  feminine 
readers  than  many  of  the  so-called  women's  magazines. 

The  Editors  thank  the  130,28"  subscribers  on  our  lists.  May  15,  for  their  substantial 
appreciation.  They  thank  especially  the  numerous  subscribers  who  have  personally 
written  to  express  their  satisfaction  with  the  magazine.  Such  letters  are  the  best  incentives 
to  harder  work,  more  careful  planning,  and  a  firmer  determination  to  make  each  number 
a  litde  closer  to  the  ideal  we  have  for  it.  With  humility  rather  than  elation,  we  thank 
you  all,  and  hope  that  we  may  constantly  become  more  worthy  of  your  support  and  our 
own  approval. 
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NEW  work  invaluable  to  carpenters  and  con- 
tractors as  well  as  draftsmen  and  architects 
who  desire  to  learn  how  to  proportion  col- 
umns, cornices,  gables,  balusters  and  other  details  in 
the  various  styles  ot  architecture,  such  as  Doric,  Ionic, 
Corinthian,  etc.  It  you  are  drawing  plans  for  houses 
you  will  find  the  plates  invaluable  for  designing  ex- 
terior and  interior  finish. 

What  the  WorR  Consists  of 

The  work  consists  of  one  large  volume  of  text,  over 
400  pages  7x10  inches,  handsomely  and  substantially  bound  in  half  red  morocco  leather, 
and  a  handsome  portfolio  of  58  plates  11x15  inches,  carefully  drawn  to  a  scale  and  printed 
on  heavy  plate  paper,  convenient  for  reference.  The  text  is  illustrated  with  more  than  300 
valuable  drawings,  consisting  of  sections  of  moldings,  cornices,  and  columns,  elevations, 
plans,  etc  ,  all  drawn  to  a  scale  with  dimensions,  and  in  addition  a  large  number  of  full  page 
photographs  ot  the  best  examples  of  Greek  and  Roman  Architecture.  It  also  contains  a 
Glossary  or  list  of  all  architectural  terms,  together  with  the  pronunciation  and  definition,  and 
a  Bibliography  or  list  of  the  best  books  relating  to  architecture. 

Free  for  Examination 

These  books  are  compiled  from  our  best  instruction  papers  in  Architecture.  The 
regular  price  is  $1  5.00,  hut  to  acquaint  the  readers  of  the  Technical  World  Magazine  with 
the  value  of  our  instruction  in  Architecture  we  will,  for  a  limited  time,  reduce  the  price  to 
§12.00  and  send  the  books  out  on  the  following  terms: 

OUR     PROPOSITION 

We  will  send  the  books  without  a  payment  bv  prepaid  express  on  five  days'  approval. 
If  satisfactory  send  J2.00  and  J2.00  per  month  for  five  months  until  the  special  introductory 
price  ot  §12.00  is  paid  (if  you  prefer  to  pay  cash  in  advance  send  Jii.oo);  otherwise 
notitv  us  and  we  will  send  for  the  hooks. 
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agree  to  pay  S3.00  down  and  $2.00  per  month  for  five  months,  otherwise  I  will  notify  you  to  transfer  the  books.  Cash 
with  order  Sll  00.     Money  refunded  if  not  Satisfactory. 
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Practical  Electricity 

THE  BOOK  OF  MERIT 

Its  arrangements;  its  questions  and  answers;  its  dictionary;  makes  the  study  of  the  subject  a  pleasure 


There  are  XX  chap- 
ters or  subjects  carry- 
ing you  from  the  funda- 
mental principles  of 
electricity  on  through 
the  various  branches  to 
a  point  where  the  care- 
ful student  compre- 
hends the  complete  de- 
signinc.  care  and  opera- 
tion of  a  dynamo  or  a 
motor.  Each  subjectis 
carefully  written  and  to 
the  point.  After  a  stu- 
dent studies  a  subject, 
he  is  questioned  on  that 
subject  in  such  a  man- 
ner as  to  bring  clearly 
to  his  mind  the  points 
he  needs  to  know  re- 
garding same.  A  DIC- 
TIONARY in  back  of 
book  will  enable  himto 
learn  the  meaning  of 
any  electrical  word, 
term  or  phrase  used  in 
this  book  as  well  as 
hundreds  of  others  in 
common  use.  All  re- 
quired tables  necessary 
in  the  study  are  in  it. 


..Ei-EGlRI.C^.TV^j 

'eOV:Ei.flT<D  Ai;  MAI  URC.  WOBK&. 


Price    $2.00 
per  copy 

This  book  will  help 
you  in  the  study  of  elec- 
tricity as  no  other  book 
ever  has. 

The  offer  we  make  of 
refunding  money  if 
book  is  not  satisfactory 
upon  examination  is  AN 
UNUSUAL  ONE  in 
connectionwith  the  sale 
of  a  book.  But  we  have 
no  fear  of  its  return. 
Your  decision  will  be 
what  thousands  of 
others'  have  been. 
Money  would  not  buy  it 
ifit  could  not  be  dupli- 
cated. We  could  print 
testimonials  by  the 
hundreds.  It  is  the 
best  to  order  and  be 
your  own  judge  of  its 
merits. 

We  are  now  selling 
the  fourth  edition.  No 
other  electrical  book 
has  ever  had  so  great 
a  circulation. 


Read  What  Our  Engineering  Department 
=  HAS  TO  OFFER  = 


AGENTS 

We  Manufacture 

Dynamos    and    Motors    like 

cut  from  8  to  150  lights 

and  H  to  10  H.  P. 

Write  for  our  catalogue  and  pro- 
position in  reference  to  how  to 
sell,  and  commission  we  pay. 

Our  proposition  is  an  ideal  one 
for  any  man  who  is  connected  with 
a  power  plant  or  central  station; 
the  people  to  whom  you  furnish 
power  will,  in  most  cases,  favor 
yon  if  yoQ  but  tell  them  you  are 
agent  for  a  good  machine. 


Cleveland 
Armature  WorRs 

Cleveland,  0. 


DESIGNING 

We  will  design  and  furnish  Wind- 
ing Specifications  for  anything 
electrical. 

If  you  desire  to  manufacture  a 
line  of  Dynamos  or  Motors,  we 
will  sell  you  working  Blue  Prints 
and  Winding  Specifications  for 
making  machines  like  cut.  On© 
frame  does  for  8  Machines,  3  Dy- 
namos and  6  Motors,  this  we  call 
a  set.  We  will  sell  you  Blue  Prints 
and  Winding  Specifications  for  a 
set  for  $50.00,  thus  enabling  you  to 
manufacture  your  own  machines. 
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Across  Lake  Erie 


■  BETWEEN  ■ 


TWILIGHT    AND     DAWN 


The  r>.  &  B.  Line  Steamers  leave  Detroit  weekdays 
a.t  "nix)  p.  m..  Sundays  at  4  :ij>3  p.  m.  (central  time)  and 
from  liiilTalodaily  at  r>::irt  p.  ra.  (east -rn  time)  reach- 
ins 'li'""'"  destination  the  next  mominpr.  Uireot  con- 
ntH-tions  with  early  morning  trains.  Superior  service 
and  lt.)\vfst  rales  bet\vcL'Ut!;isteruand  ut.*slern  states. 

Rail  Tickets  AvailaMe  on  Steamers 

All  rlius-it's  c»f  tickets  sold  readinir  via  Michigan 
Central,  Wabash  and  Grand  Ti'unk  railways  he- 
twettn  Detroit  and  KnlTaio  in  either  direction  will  bo 
accepted  for  transporuition  on  D.  &  B.  Line 
St4*amers. 

Send  two  cent  stamp  for  ilhistmted  pamphlet. 
Address,  A  A.  Schantz,  G.  S.  &  P.  T.  M.,  Detroit,  Mich. 


@b 


DETROIT  &  BLf  f  AlO  STEAMBOAT  CO 


SAND-SAND-SAND 

EXCELLENT        LOCATION       FOR 

SAND-LIME    BRICK    PLANT 


C  Very  fine  deposit  of  sand  located  on  Seaboard 
Air  Line  Railway,  which  has  been  thoroughly 
tested  with  satisfactory  results.  The  supply  is 
inexhaustible,  and  the  demand  for  brick  in  the 
Birmingham  District  (in  which  district  is  the 
deposit)   is  not  supplied. 

C  In  view  of  unusual  quantity  and  quality  of  this 
s.ind,  and  the  further  fact  that  lime  can  be 
delivered  at  the  pit  at  a  very  small  cost,  this  is  an 
exceedingly  attractive  proposition  and  worthy  of 
investig.ition. 

C  Full    particulars    furnished     on    application. 
^yiddrejj    (.mentioning    Ihij    publication) 

J.    W.     WH  ITE. 

General   Industrial   Afient, 


SEABOARD 

Air    Line    Railway 

PORTSMOUTH VIRGINIA 
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"QUT-OF-DOORS"  is  a  glorious 
^-^^  tonic.    Sunshiny  Colorado,  a  mile 
and  more  high  among  the  mountains,  is 
the  land  of  out-of-doors. 
*I  Wife  and  babies  grow  brown  and 
strong  in  the  pure  crisp  air. 
^  Two  weeks  or  a  month  s  fishing 
will  send  you  home  clear   eyed  and 
vigorous. 

^   Colorado   is   not    far   away  and   living   is 
inexpensive. 

*I1  The  1906  edition  of  our  beautifully  illustraterl  book,  "Under 
the  Turquoise  Sky,"  gives  complete  information,  with  list  of 
special  points  of  interest,  hotels,  etc. 
*!  Low  rates  in  efTect  June  1  to  September  30. 
*I  A  special  excursion  rate  July  10  to  15,  for  the  meeting  of 
Grand  Lodge  of  the  Elks. 

*II  Write  now  for  details  and  description  of  the 

superb  fast  trains  of  the  Rock  Island  Lines 

direct   from  Chicago  and   St.  Louis  to  both 

Colorado  Springs  and  Denver.     Address 

JOHN  SEBASTIAN, 

Passenger  Traffic  Manager, 
Dept.  B,  CHICAGO. 


Rock 
Island 
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THE  GROWING  SOUTH 


No  OTHER  section  is  forging  ahead  so  fast  as  the 
Southeastern  States,  in  agriculture,  horticulture, 
factory    building    and   eeneral  progress.     The 
Ust  year's  record  along  the 

SOUTHERN   RAILWAY 

AND 

MOBILE  &  OHIO  RAILROAD 

of  investments  in  factories  and  improvements  was 
over  81110,000,000:  for  three  years,  S:;30,000,000. 
Splendid  Opportunities  exist  in  Alabama,  Georsia. 
Kentucky,  Mississippi,  North  Carolina,  South  Carolina, 
Tennessee  and  Virginia ;  and  in  Southern  Illinois  and 
Southern  Indiana,  for  investments  of  all  kinds  ;_in  tim- 
ber, mineral  and  other  lands.  F»ctory  Locations.— 
Where  all  conditions  ore  favorable  for  makiiiB  and 
marketing  iron  and  steel  and  their  products,  all  kinds 
of  wood  using  articles  and  nearly  every  other  line 
of  industry,  fl  Publications  and  special  information 
furnished.  Our  department  is  a  Bureau  of  Free 
Information  for  all  seeking  locations  or  investments. 


I 


M.  V.  RICHARDS,     : :    Land  and  Industrial  Agent 

Southern  Railway  and  Mobile  &  Ohio  Railroad 

Washington,  D.  C 

Chas.  S.  Chase.  Agent. 

T~2  Chemical  Building,    ::     ::    St.  LouiS,  Mo. 
M.  A.  Hays.  Agent, 

22,1  Dearborn  Street.        ::     "       Chicago,  lLt_ 


Locations  for  Industries 

ON 

THE  ERIE,  THE  COMMERCIAL  RAILROAD 

Chicago    to   New    York 

^  Tlie  Erie  Railroad  System's  Industrial  De- 
^  partinent  has  all  the  territory  traversed  by 
the  railroad  districted  in  relation  to  resources, 
markets  and  advantat'es  for  manufacturmg,  and 
can  advise  with  manufacturers  in  relation  to  the 
most  suitable  locations. 

For     full      information       ad'dress 

LVIS     JACKSON 

Industrial  Commissioner,  Erie  Railroad  Company 
21  Cortlandt  Street.      -        -       -        NEW  YORK 


895  Athen»pnm  Hldi;., ''hlfSKo. 


I  Will  Make  You 
Prosperous 

If  you  are  honest  and  ambitious  write  me 
today.  No  matter  wliore  you  live  or  what 
your  occupation,  I  will  teach  you  the  Rt-al 
Estate  business  by  mail;  appoint  you  Spi-ii.il 
Representative  of  my  Company  In  your  town; 
start  yi'u  in  a  profitable  business  of  your  own. 
and  help  you  make  big  money  at  once. 

rnQNaal  opportnolly   for    men    withoat    fapltftl    to 

bfr..m«    inrfpi.pn'lfnt    for   H(e.     ViiliiiiMe    '"'oU  "n,l   hill 

pnrllpiilnrH  ir,-,-.     ^\  ril,>  lodaj.     Address  neari-sl  ofllfi'. 

j;i)«IN     11.     HIARDKN,    I'rfs't, 

.NATIONAL  CO.nrF.UATIVE  ItEAl.TY  ('IK, 

395  Miir>land  Itidg.,  Wahhinslon,  D.  C. 


FOR     SALE 

A  slightly  damaged  Engineering  Library,  bound 
in  H  leather.  Ten  volumes.  Regular  price,  $50.(10; 
will  sell  for  115.00.  Address  T.  C.  P.,  care  Tech- 
nical World  Magazine.  Chicago. 


INDUSTRIES 


-ARE- 


OFF  E  R.  E  D 
LOCATIONS 

With  satisfactory  inducements, 
favi  irable  freight  rates,  gciod  labor 
conditions,  liealthful  communities, 
on  the  lines  o£ 

THE  ILLINOIS  CENTRAL  RAILROAD 

— ,^^■D  THK — 
YAZOO  &  MISSISSIPPI  VALLEY  R.  R. 


Fur    full    information    and    descriptive 
pamphlet,  address 

J.  C.  CLAIR., 

Irkdustrlal  Cofnmissloner, 

1  Park  Row.         Chicago.  111. 


College  Preparatory 

Course  By  Mail 

Lessons  prepared  especially  for  home  study 
by  teachers  of  acknowledged  standinB. 

The  full  College  Preparatory  Course  covers  the 
entrance  requirements  of  all  the  great  engineering 
colleges  and  universities.  Students  completing 
this  course  are  usually  admitted  without  further 
examination  in  the  subjects  taken. 

,\n  unusual  opportunity  for  young  men  of 
limited  means  to  prepare  for  entrance  to  an 
engineering  college  without  leaving  or  interfering 
with  their  regular  work. 

This  is  an  excellent  opportunity  for  teachers 
and  others  to  take  up  engineering  studies  in  their 
own  homes  and  at  their  own  convenience  under 
the  guidance  ol  resident  instructors. 

In  addition  to  the  college  preparatory  course, 
instruction  is  also  offered  in 

Klri-trirul,  airrlinnipiil.  Steam  and  SanUnry  Eniriiie.'rinir: 
Aretilleetiire.  lleebiinieiil  IlraMlni:,  TeIci:rBith,v,TeIei)lion), 
the  manufrtel.ir<.„f  TexlUes  ISpinniiijI,  Weaiinpiind  Kiitt- 
liiiirl,  and  Slalhematles,  Arlthraetle,  Alpebra.  IJeoinelry. 
and  Trigominietrj. 

200  page  ilhislrated  Bulletin  giving  full  informa- 
tion as  to  courses,  Instructors,  methods  of  study, 
etc..   may  be  had  upon  request. 

American  School  of  Correspondence 

CHICAGO.     ILL. 
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Have  You  a  Clear  Under= 
standing  of  the  Many 
Uses     to    which     the 

Comptometer 

Is        Being        Put? 


For  Pay-Roll  and  Cost-Keeping  accounts,  the  Comptometer,  once  used,  becomes  in- 
ilispensable.  It  has  no  substitute.  But  that  is  only  a  part  of  it.  On  trial  balances,  or  any 
other  kind  ol  adding,  it  turns  out  the  work  with  absolute  accuracy  and  so  easily  and  rapidly  as 
to  pay  for  itself  several  times  a  year.  Then  there  is  the  multiplying  and  dividing.  To  those 
who  have  used  the  Comptometer  on  multiplication  or  division,  from  the  simplest  bill  extensions 
and  checking  to  the  large  computations  involved  in  railroad  accounting,  the  mental  process  by 
comparison  seems  absurd  and  foolish.  They  wonder  why  anyone  would  waste  time  and  useless 
pain  by  pursuing  the  old,  slow,  uncertain  and  nerve-racking  methods. 

You  could  use  the  Comptometer,  and  though  not  a  mere  toy,  it  does  not  cost  too  much. 
Light  to  carry,  small  and  convenient  to  set  on  a  book  or  desk. 

For  Multiplication  of  any  kind  it  cuts  the  time  of  the  most  expert  mental  com- 
puter two-thirds;  makes  hard  work  a  pleasure,  and  insures  accuracy  beyond  the  possibilities  of 
any  other  known  method.  So  simple  and  easy  that  a  child  can  learn  to  multiply  accurately  and 
rapidly  in  ten  minutes.  From  extending  or  checking  bills  of  any  kind — fractions  and  all — to 
computing  railroad  tonnage,  there  is  absolutely  nothing  that  can  compare  with  it. 

It  will  save  you  money;  also  worry.  It  really  does  the  work.  All  you  have  to  do  is 
.simply  touch  the  keys  and  read  the  answer;  and  you  touch  them  in  bunches,  two,  three,  four 
at  a  stroke,  and  the  answer  will  be  correct  just  the  same.  Nothing  else  like  it  in  all  the  world. 
It  will  do  all  your  adding,  multiplying  and  dividing  in  a  mere  fraction  of  the  time  it  takes  to  do  it 
mentally,  and  so  easily  and  surely  that  you  will  wonder  why  you  did  not  look  into  it  before. 
The  only  machine  that  is  rapid  on  all  classes  of  adding  and  calculating,  and  it  is  more  rapid 
than  anv  other  on  any  class  of  work.  Thousands  of  our  customers  started  with  one  machine 
who  todav  use  from  two  to  one  hundred.      WHY   DID   THFY   BUY   MORE.? 

A  Good  Calculating  Machine  gives  better  satisfaction  and  saves  more  money  than 
I'liinst  any  other  modern  invention.  Saves  overtime  and  headaches,  too.  The  best  is  not 
necessarily  the  most  expensive,  neither  is  it  a  toy. 

The  Western  Electric  Co.,   New  York,  writes: 

We  have  over  twenty  Comptometers  in  use  in  our  different  houses.     We  have  experimented  ^ 

with  most  all  the  adding  and  iimltiplyinK  machines  on  the  market,  and  have  come  to  the  conclusion 
thai  for  all-around  work  the  Comptometer  is  the  best."'  (They  have  since  purchased  thirty-two  more). 
The  Hartford  Fire  Insurance  Co..  which  uses  six  Comptometers,  writes: 

"  Most  of  our  work  requires  results  only,  and  for  this  purpose  we  find  no  other  machine  as  reli- 
able and  rapid  as  the  Comptometer.     We  use  in  our  banking  department  a  S375.00  adding  and  listini: 
machine.    We  make  use  of  this  only  where  a  list  is  required." 
Meyer  Bros.'  Drug  Co..  St.  Louis,  Mo  ,  writes: 

"  We  use  the  Comptometer  exclusively  in  our  billing  department ;  whilst  we  have  other  adding 
machines  in  different  departments,  ninety  per  cent  of  our  additions  are  made  on  the  Comptometer. 
A  gieat  time  saver,  executing  work  accurately  and  promptly-" 

SENT    EXPRESS    PREPAID    ON    30    DAYS'    TRIAL    TO     RESPONSIBLE     PARTIES 


FELT      ^ 

ILLINOIS     £^     N. 


TARRANT      MFG.      CO. 

ORLEANS     STREETS,     CHICAGO.     ILL. 
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Attractive  Routes 
to  Eastern  Resorts 

Go  down  to  the  Sea  this  Summer. 

Sea  air   is  a  tonic  to  one  who  lives 
inland. 

Sea  bathing  invigorates. 

It  will  not  cost  as  much  as  j^ou  think. 

And  when  you  decide  to  go  look  into 
the  many  attractive  routes  offered  by  thi 
Wabash  System. 

All  rail  or  rail  and  lake  to  Buffalo. 

Stop-over  allowed  at  Niagara  Falls. 

All  rail  or  St.  Lawrence  River  Steamer 
through  the  Thousand  Islands  and  the  Rapids 
to  Montreal,  then  by  rail  to  the  sea  coast. 

Or    via    Montreal     and     down    through  '^ 

Lake  Champlain,Lake  George  and  the  Hudson  ^ 

River. 

Or  different  routes  going  and  returning. 

We  can  make  your  journey  as  much  of  a  pleasure 
recreation  as  your  stay  by  the  sea. 

Do  not  hesitate  to  write  for  full  information.  We  will  gladly 
supply  complete  details.  The  Wabash  System  is  the  Cool 
Northern  Route — your  most  convenient  connection  for  the  most 
attractive  routes  east  if  you  live  west  or  south  of  Detroit.  Write 
today  and  address 

Summer  Tour  Dept.  Wabash  System,  TrusV'Bfdg"  St 


and"  /^ 


I 


Louis. 
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THE    EARTH    AS   VIEWED    F.ROM    MARS. 

The  chief  argument  for  the  existence  of  men  on  Mars  is  based  on  the  fact  that  the  surface  of  the  planet  is  marked  by 
deep  canals,  which  appear  to  be  artificial  and  the  work  of  conscious  intelliEence.  If  there  are  astronomers  on  Mars,  who 
are  studying  the  Earth,  one  of  the  most  conspicuous  objects  revealed  by  their  glasses  would  probably  be  this  Grand  Canyon 
of  tlie  Colorado,  which  is  thirteen  miles  wide,  one  mile  deep  and  two  hundred  and  fifty  miles  long.  It  would  appear  as  a  great 
canal  on  the  surface  of  the  Earth. 
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Are  Tlhere  Menu  ©im  Mars? 

By  Prof.  Wm.  M.  Pickeriiag 

Astronomical  Observatory  of  Harvard  University 

Are  tkerf  men  on  the  planet  yfars? 

That  is  the  one  great  frohUtn  0/  astronomy  in  which  mankind  is  most  keenly  interested  and  which  scientists  are  now 
trying  to  solve- 

Within  the  next  tivelz'e  months  Mars  ivill  be  nearer  the  earth  than  it  has  been  /or  fifteen  years:  and  ez>crytvhere  tele- 
scopes are  being  trained  in  the  hofe  0/  discoz'ering  this  great  secrtt. 

Already  it  is  a  settled  /act  that  conditions  on  the  flanet  are  such  as  ivould  sustain  human  li/e,  at  least  in  a  slightly 
modified  /orm.  There  is  water  on  Mars,  and  aif — though  the  amount  of  "water  is  not  large  and  the  air  is  tnueh  rarer  than 
the  atmosphere  0/   the  earth. 

It  is  admitted,  then,  that  there  is  no  apparent  reason  why  .y/ars  should  not  be  the  abiding  place  0/  a  race  0/  highly 
intelligent  beings. 

But  is  there  any  actual  Proof  0/  the  existence  0/  sturh  a  race? 

The  ttvo  greatest  authorities  on  the  subject  in  America — perhaps  in  the  "world — are  Prof.  M^illiam  //.  Pickering  0/  the 
Astronomical  Obserratory  of  Harvard  University,  and  Prof.  Percival  Lotvell.  whose  private  observatory  at  Flagstaff. 
Arizona,  is  largely  given  up  to  the  study  of  Mars. 

Processor  Lcnvell  leads  the  important  group  of  astronomers  ivho  hold  that  it  is  extremely  probable — if  not  absolutely  prot'ed 
— that  Mars  is  inhabited  by  highly  civilized  beings.  He  bases  his  contention  chiejly  on  the  fact  that  the  surface  of  the 
planet  is  criss-crossed  by  a  series  of  extremely  regular  and  apparently  artificial  canals,  through  which  water  is  conveyed 
from  the  polar  oceans  to  the  otherwise  dry  and  arid  regions  corresponding  to  our  temperate  and  torrid  zones. 

There  is  another  group  of  astronomers  ivho  hold  that  these  canals — the  existence  of  them  is  not  denied — are  only  cracks 
caused  by  the  shrinking  of  the  planet,  and  are  not  the  work  of  any  conscious  intelligence. 

Betxt'cen  these  two  grouts  stands  Professor  Pickering.  Perhaps  inclining  a  little  tcnvards  the  Prol'ability  that  Mars  is 
inhabited,  but  still  open  to  convii  turn.  I  HE  TECHXlCAL  WOULD  MACAZIXE  is  fortunate  in  being  able  to  fresent  to 
its  readers  his  masterly  and  authoritative  article,  in  which  is  summed  ut  all  that  human  science  has  been  able  to  discover 
about  the  nature  and  the  possible  inhabitants  of  the  nearest  of  the  planets,  during  observations  which  have  extended  oitr 
hundreds  of  years.      THE  EDITORS. 


DrRTNTi  the  next  tliree  years  the 
planet  Mars  will  twice  ap- 
proach nearer  to  the  Earth  than 
has  been  the  case  since  1892.  It 
will,  therefore,  be  a  very  conspicuous 
object  in  the  heavens,  equaling^  Jupiter  in 
brilliancy,  and  will  excite  considerable 
attention  frnni  astronomers  in  various 
parts  of  the  world. 

Copyrichi,  1906,  by  The 


The  Orbit  of  Mars 

To  understand  why,  unlike  the  case  of 
the  other  planets,  these  near  approaches 
occur  only  at  such  long  and  irregular  in- 
tervals, let  us  imagine  the  larger  circle 
(Fig.  1)  to  represent  the  orbit  of  Mars, 
and  the  smaller  one  the  orbit  of  the  Earth, 
the  Sun  being  at  .9.  These  orbits  are  not 
really  circles,  but  ellipses,  the  Sun  being 
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a  little  to  one  side  of  the  exact  center  in 
each  case.  The  intersections  of  the  two 
inclined  diameters  PA,  pa,  with  the  or- 
bits, show  where  the  planets  are  nearest 
and  farthest  from  the  Sun.  When  Mars 
is  nearest  the  Sun,  it  will  be  seen  that 
the  Earth  is  nearly  at  its  greatest  dis- 
tance, which  brings  the  two  orbits  closer 
together  there  than  elsewhere. 

The   Earth   moves    in    its   orbit    much 
faster  than  Mars,  and  also  has  a  shorter 


next  one  will  take  place  in  1907,  and  will 
be  a  little  better  than  that  of  1894,  The 
distance  of  Mars  from  the  Earth  will 
then  be  38,200,000  miles,  while  the  short- 
est possible  distance  is  35,000,000  miles. 
The  most  favorable  oppositions  occur  in 
the  latter  part  of  August. 

The  parts  of  the  Martian  orbit  marked 
n  and  ,f  in  the  figure,  show  when  the 
planet's  poles  are  pointed  most  nearly 
towards  the  Sun.    Thus  at .?  is  the  south- 


FIG,  I.     ORBITS   OF   THE    EARTH    AND    MARS. 


distance  to  travel :  it  therefore  overtakes 
Mars  once  in  a  little  over  two  years. 
When  this  is  the  case,  the  two  planets 
are  much  nearer  together  than  at  other 
times.  Mars  then  rises  just  at  sunset ; 
and  since  it  is  in  the  opposite  part  of  the 
sky  to  the  Sun,  it  is  said  to  be  in  opposi- 
tion. In  the  figure,  the  short  lines  con- 
necting the  two  orbits  show  where  the 
different  oppositions  have  occurred.  Tn 
that  of  1802,  the  two  planets  were  very 
near  together:  in  1804  they  were  some- 
what farther  a])art ;  but  no  favorable  op- 
position has  occurred  since  then.     The 


ern  summer  and  northern  winter.  Since 
the  planet  is  here  so  much  nearer  the 
Earth  than  at  n,  it  is  possible  for  us  to 
see  the  details  of  its  southern  hemi- 
sphere very  much  better  than  we  ever  can 
those  of  its  northern  one. 

The  inclination  of  the  equator  of  Mars 
to  its  orbit  is  24°,  or  about  the  same  as 
that  of  the  Earth.  The  seasons  on  the 
two  planets  are  therefore  identical,  except 
that,  on  account  of  the  longer  year,  those 
on  Mars  are  twice  as  long  as  our  own. 
The  RTartian  day  is  about  forty  nu'nutes 
longer  than  ours. 
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Gravitation.  Water,  and  Atmosphere 

The  diameter  of  Mars  is  4,200  miles, 
or  a  little  over  half  that  of  the  Earth. 
Its  mass,  or  the  amount  of  matter  it  con- 


riie  effect  of  this  small  constant  of 
gravitation  has  a  most  important  influ- 
ence on  the  physical  conditions  at  the 
surface    of    Mars.      Bodies    where    this 


tains,  is  0.12  as  compared  with  that  of  constant  is  large,  like  the  Sun  and  stars, 
the  Earth :  and  the  force  of  gravity  at  its  can  retain  enormous  atmospheres  of  the 
surface,  0.38.  or  about  two-fifths  that  at      lighter  gases,  like  hydrogen  and  helium. 


PROF.  WILLIAM   H.  PICKERING. 

Harvaid  L'niversity  Astronomical  Observatory. 


the  surface  of  the  Earth.  A  man  weigh- 
ing 150  pounds  on  the  Earth  would 
weigh  rather  less  than  60  pounds  on 
Mars,  and  could  accordingly  be  much 
more  active.  He  could  jump  much 
higher  and  throw  a  stone  two  and  a-half 
times  as  far.  It  will  be  noticed  that  he 
could  not  move  the  stone  any  faster  than 
he  could  upon  the  Earth ;  merely,  it 
would  take  longer  to  fall,  and  therefore 
would  go  farther  before  striking  the 
ground. 


which  escape  at  once  into  outer  space 
from  the  Earth's  atmosphere.  Bodies 
where  the  constant  is  small,  like  our 
Moon,  lose  nearly  all  their  atmosphere, 
save  such  components  as  are  being  con- 
stantly liberated  from  their  interior,  like 
water  vapor  and  carbonic  acid.  Mars, 
where  the  constant  of  gravitation  lies 
l)etween  those  of  the  Earth  and  Moon, 
must  have  an  atmosphere  intermediate  in 
its  density  and  composition.  That  its 
atmosphere    contains    water    vapor,   we 
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know,  because  we  see  it  frozen  at  its 
poles  in  the  form  of  ice,  and  later  melted 
to  form  water.  It  is  sometimes  suggest- 
ed that  this  white  material,  which  in- 
creases in  winter  and  diminishes  in  sum- 
mer, may  be  carbonic  acid ;  but  this  can- 
not be  the  case,  since  carbonic  acid  does 


Fig.  2.     South  Pule  of  Mars,  Showing  White 

Polar  Cap. 

From  a  drawing  by  the  writer. 


not  become  liquid  at  pressures  of  less 
than  five  atmospheres,  no  matter  what 
the  temperature  may  be.  The  atmos- 
plicre  of  Mars,  we  know,  is  very  rare  ; 
therefore  the  liquid  we  see  surrounding 
the  melting  ice-caps  cannot  be  carbonic 
acid.  There  is  no  substance  known, 
save  water,  that  would  meet  these  con- 
ditions ;  therefore,  if  the  polar  caps  of 
Mars  are  not  due  to  ice,  they  must  be 
caused  by  some  substance  that  is  not 
found  upon  the  earth — which  conclusion 
is  improbable. 

Water  is  nevertheless  very  scarce  on 
Mars ;  and  its  oceans,  if  it  has  any,  are 
shallow  and  only  temporary,  existing 
solely  at  the  times  of  the  spring  freshets. 
In  Fig.  2  is  shown  the  south  polar  cap 
after  the  ice  has  begun  to  melt.  Below, 
and  to  the  right  of  it,  is  seen  a  very  dark 
area,  which  the  ]>olariscope  shows  differs 
from  the  rest  of  the  planet  in  that  it  has 
a  shiny  surface.'''  In  the  springtime, 
shortly  after  the  ice  has  begun  to  melt, 
this  dark  area  forms  a  ring  surrounding 
the  ice,  measuring  some  two  thousand 
miles  in  diameter  and  in  some  places 
over  two  hundred  miles  in  breadth.  As 
the  ice-cap  diminishes  in  size,  the  black 
border,  retreats  with  it  towards  the  pole. 
This  leads  us  to  believe  that  the  black 
area  is  due  to  a  swamp  or  a  collection  of 


*Astr,inomy  atui  Astra-nysics,  1894.  XUI.  !i54. 


swampy  pools  and  streams,  rather  than  a 
sea.  Within  the  ice-cap  is  seen  a  lake 
connected  with  the  swamp  by  a  narrow 
strait. 

If  the  ice-cap,  when  at  its  maximum 
size,  contains  the  larger  part  of  the  total 
water  supply  of  the  planet,  it  will  not  be 
difficult  to  form  an  idea  of  its  volume. 
Let  us  assume  that  the  mean  depth 
melted  by  our  Sun  in  four  of  our  months 
over  the  whole  area  is  twenty  feet,  and 
that  the  ice  has  the  consistency  of  snow. 
This,  when  melted,  would  give  us  a  lake 
2.000  miles  in  diameter  and  two  feet  in 
depth.  This  would  be  about  the  amount 
of  water  contained  in  one  of  our  great 
lakes.  One  thousand  times  this  aniount 
would  be  insignificant  compared  to  our 
terrestrial  oceans. 

Probably  water  would  not  now  be 
found  on  the  planet  at  all,  if,  as  in  the 
case  of  our  Moon,  it  were  not  constantlv 
renewed  from  the  interior.  Fresh  sup- 
plies are  thus  gradually  taking  the  place 
of  that  which  is  being  slowly  dissipated 
into  space.  Sooner  or  later  these  sup- 
plies must  be  exhausted  :  and  then,  if  not 
before,  all  life  on  both  these  bodies  must 
cease.  On  our  Earth  too,  when  our  vol- 
canoes cease  to  evolve  carbonic  acid, 
lilant  life,  and  with  it  all  animal  life,  must 
necessarily  come  to  an  end. 

Oxygen  and  nitrogen  may  exist  upon 
Mars,  but  probably  in  small  quantities. 
Campbell  has  shown  by  six-ctroscopic  evi- 
dence, that  the  density  of  the  Martian 
atmosphere  cannot  exceed  one-quarter 
that  of  our  own,  and  is  probably  much 
less.  The  existence  of  water  in  the 
liquid  form  shows  that  the  density  of 
the  Martian  atmosphere  must  exceed 
1-150  that  of  the  Earth.  As  far  as 
we  know  at  present,  therefore,  the  equiv- 
alent pressure  of  the  Martian  atmosphere 
is  less  than  7.3  inches,  and  is  more  than 
0.2  inch.  The  light  and  absorption 
visible  at  the  bright  edge  of  Mars  indi- 
cate that  the  true  value  lies  nearer  to  the 
upper  of  these  limits  than  it  does  to  the 
lower  one.  The  lowest  pressure  at  which 
man  can  live,  as  shown  by  recent  experi- 
ments made  by  inhaling  o.xygen  and  car- 
bonic acid  combined,  is  about  5  inches : 
and  that  is  probably  only  for  a  short  time  : 
but  doubtless  an  intelligent  race  might  be 
slowly  evolved,  capable  of  sustaining  life 
at  still  lower  pressures. 
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Climate  and  Meteorology 

The  fundamental  fact  on  which  we 
must  base  our  knowlcdg'e  of  the  chmate 
of  Mars,  is  the  melting  of  its  polar  snows. 
Where  these  are  melting,  the  temperature 
must  be  32°  F. ;  and  nearer  the  equator 
it  must  be  warmer.  The  climate  of  the 
Earth  is  tempered  by  our  great  oceans. 
Otherwise  our  summers  would  be  much 
hotter,  and  our  winters  much  colder.  In 
the  heart  of  the  continents,  the  extremes 
are  much  greater  than  on  the  coast.  On 
Mars,  where  there  are  no  permanent 
oceans,  the  extremes  must  be  greater 
still.  Our  atmosphere  also  serves  to  mod- 
erate our  climate.  On  high  mountain 
summits,  the  extremes  are  much  greater 
than  at  sea-level.  The  comparatively 
rare  atmosphere  of  Mars  must  be  of 
little  use  in  this  respect. 

Certain  causes  tend  to  raise  the  mean 
temperature  of  Alars.  The  relatively 
large  amount  of  cloud  and  illuminated 
snow  areas  of  the  Earth,  cause  a  great 
waste  of  heat  by  reflection,  which  does 
not  occur  upon  Mars.  If  the  nights  of 
Mars  are  comparatively  cloudy,  as  may 
be  the  case,  these  clouds  would  help  to 
protect  the  planet  from  radiation  into 
space  during  that  portion  of  the  Mar- 
tian day.  and  thus  also  tend  to  raise  its 
temperature. 

In  the  summer  season,  on  account  of 
the  rare  atmosphere  and  the  lack  of 
water,  the  arctic  regions  on  Mars  must 
enjoy  a  temperature  but  little  lower  than 
that  of  the  torrid  zone,  but  during  the 
long  winter  night  the  polar  cold  must 
be  intense,  and  but  little  removed  from 
absolute  zero — that  is  -460°  F.  As  to 
the  highest  temperature  experienced  on 
Mars,  we  have  no  information,  but  may 
suppose  it  to  be  inferior  to  that  found 
upon  the  Earth.  In  the  torrid  zone,  hu- 
manity would  possibly  find  the  range 
of  temperature  disagreeable,  but  prob- 
ably not  imbearable.  Even  in  the  polar 
regions,  vegetation,  if  not  animal  life, 
might  exist,  much  as  it  does  with  us. 

The  clouds  of  Mars  for  some  unknown 
reason  appear  yellowish  in  color.  On 
the  surface  of  the  disc,  although  visible, 
they  are  not  conspicuous,  but  can  readily 
be  photographed.  On  the  terminator 
they  are  at  certain  seasons  easily  seen. 
In  the  opposition  of  1894,  many  were 
recorded  at  Flagstafif.    The  projection  on 


the  left-hand  side  of  Fig.  ,3  is  due  to 
cloud.  Only  three  clouds  are  on  record 
which  could  be  identified  upon  two  suc- 
cessive nights.  These  all  were  discov- 
ered at  MagstaiT,  and  were  seen  in  the 
years  1894,*  1900,t  and  1903.t  They 
appeared  in  what  would  correspond  to 
the  late  summer  or  autumn  upon  the 
planet,  two  within  and  one  near  the  bor- 
ders of  the  torrid  zone,  all  within  60°  of 
the  Sinus  Sabjeus.  They  were  all  three 
at  an  altitude  of  about  fifteen  miles,  and 
moved  in  a  general  northwesterlv  direc- 
tion, with  velocities  of  from  13  to  27 
miles  per  hour.  These  altitudes  are 
much  greater  than  those  of  terrestrial 
clouds,  while  the  velocities  indicate  a 
comparatively  sluggish  atmospheric  cir- 
culation, which  is  what  we  should  ex- 
pect. 

The  nine  photographs  shown  in  Fig.  4 
are  the  first  ones  ever  taken  showing 
detail  upon  Mars.  Drawings  and  photo- 
graphs of  the  planets  are  always  turned 
so  that  south  shall  be  at  the  top.     The 


Fig.  3.      Region   about   Syrtis    Minor,    Showing  Some 

Short  and  Extremely  Narrow   Canals. 

A  lake  near  center  of  one  of  the  seas  is  also  shown,  just 

above  center  of  the  figure.     From  a  drawing 

by  the  writer  in  1894. 


right-hand  side  is  called  east.  The 
bright  edge  is  called  the  "limb  :"  the  dark 
edge,  wdiich  is  where  the  Sun  is  rising  or 
setting,  is  called  the  "terminator." 

The  first  ])hotograph  shows  the  equa- 


*  Astro-Physical  Jourjial,    i8os,    I,    127;    also    '  Mars," 
P.  Lowell,  70. 

tProceedings,   American    Philosophical   Society,    No. 
167,  page  166. 

iLowell  Observatory  Bulletin  No.  I. 
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torial  cloml-banil.  Tlic  second  sliows  tlic 
nortli  ])i)lar  cap.  The  third  was  taken 
the  next  day,  and  sliows  tlie  formation 
during  the  twenty-four  hours  of  a  new 
soutli  polar  cap.  The  fourth  was  taken 
five  days  later,  and  shows  the  increase  in 
size  of  this  cap.  The  fifth  photograph 
shows  tlie  cap  well  developed,  also  a  faint 
equatorial  cloud-belt,  and  below  it  one  of 
those  mysterious  white  spots  which  are 
never  found  far  from  the  equator.  Un- 
like tlie  clouds,  these  spots  do  not  change 
their  position,  but  persist  for  long  periods 

□  □□ 
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Fig.   I.     PtioTOGKAi'Hs  OF  Mars  Takrn  at  Harvard   Odsek 

\atorv  and  thb  harvard  station  on  mofnt 

Wilson  in   Southern  California  in 

I8««  AND   ISIW. 


of  time.  This  one  was  still  visible,  al- 
though faint,  at  the  end  of  six  weeks. 
There  are  no  mountains  on  Mars  to  col- 
lect clouds,  save  jjossibly  a  short  range 
near  the  south  pole.  It  does  not  seem 
likely  that  this  s|)ot  was  due  either  to,  ice 
or  to  clouds.  It  was  located  near  the 
Trivium  Charontis,  in  longitude  205°, 
latitude  -i-  15°.  A  similar  though  less 
conspicuous  white  spot  had  been  ob- 
served on  the  equator  in  longitude  300°, 
in  1892,  at  Arequijia,  and  in  1901  and 
l'i03  at  IHagstafi".  The  spot  near  the 
Trivium  is  visible  only  during  the  sum- 
mer season  on  Mars,  its  first  recorded 
equivalent  date  of  visibility  being  June 
2,  and  the  last  Sei)tember  13.  It  is  pos- 
sibly due  to  vegetation.  If  so.  it  is  per- 
haj)s  ap])ropriate  that  Schiaparelli  should 


have   designated    this   region    nniKr   the 
name  "I'-lysium." 

The  ninth  ])hotograph  shows  the  de- 
creasing size  of    the    southern   ice-cap, 
while  a  temporary  belt  of  cloud  surround- 
ing the   north   pole   is  also   shown.      A 
stuily  of  i)liotographs  like  these  enables 
us    to   determine     the    duration    of    the 
cloudy  and  clear  spells  U|)on  .Mars.   Con- 
tinuous cloudy  weather  near  the  equator 
or  tropics  is  very  rare,  but  in  the  polar 
regions    the    clouds    frequently    last    for 
weeks  at  a  time.    The  intervening  periods 
of  clear  weather  are  also  of  long  dura- 
tion.*    The  last  three  remaining  pho- 
tograjihs  show  i)ermanent  details  upon 
the  disc.      The   dark  sjiot   just   above 
the     middle     of     the     seventh     view 
is  the  Sinus  Saba.'us,  from  which  Mar- 
tian   longitudes    are    reckoned.     The 
dark    sjiot   on   the   two   others   is   the 
S\rtis  .Major. 

Seas,  Canals,  and  Lakes 

The  first  drawing  ever  made  of  a 
dark  area  or  sea  on  Mars  was  of  this 
same  Syrtis  Major,  by  lluygens.  in 
U)59.  The  first  map  showing  a  canal 
and  lake  was  constructed  by  I'eer  and 
Maedler  in  1840.  The  canal  was 
I  ):emon ;  the  lake,  Lacus  Phfenicis. 
The  canals  were  first  recorded  in  large 
numbers  by  Schiaparelli  in  1877 ;  the 
lakes,  at  the  Harvard  station  in  Are- 
quipa  in  18'^2,  when  forty  of  them 
were  observed. 

A  large  telescope  is  not  necessary  in 
order  to  see  clearly  the  canals  and 
lakes.  One  of  eight  or  ten  inches  aperture 
is  ample.  The  really  important  requisite 
however  is  a  steady  atmosidiere,  such  as 
is  found  only  in  low  latitudes,  which 
gives  what  astronomers  technically  call 
"good  seeing."  This  explains  why  it  is 
that  Mars  cannot  be  studied  to  advantage 
at  the  large  northern  observatories, 
where,  with  tlie  most  superb  optical 
equi])ment,  little  or  nothing  save  the 
coarser  detail  can  be  seen  upon  its  sur- 
face. 

Doubt  has  recently  been  expressed  in 
some  of  the  foreign  periodicals. even  as  to 
the  existence  of  the  canals.  .\n  astronomer 
who  has  never  looked  through  a  tele- 
scope, except  in  northern  Europe  or  the 


•Annals.  lIiirv.Trd  lollccc  Ob-iervalory.  Llll,  i66. 
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eastern  United  States,  has  no  right  to 
express  any  opinion  on  the  subject,  be- 
cause he  simply  docs  not  know  what  good 
seeing  looks  like,  and  his  opinion  is  there- 
fore valueless.  He  might  as  well  express 
his  views  on  electro-dynamics  or  physiol- 
ogy. The  comparatively  small  number 
of  astronomers  who  are  familiar  with 
good  seeing,  and  have  looked  at  Mars, 
have  seen  the  canals, 
and  consequently  do 
not  doubt  their  exist- 
ence. 

Our  present  tele- 
scopes are  plenty 
large  enough  for  pur- 
poses of  planetary  re- 
search ;  indeed,  some 
of  them  are  too  large, 
and    no   gain   can    be 


latitudes,  such  as  Arequipa  ( — 16°)  and 
Magstaff  (+36°),  the  seeing  is  often  very 
good  indeed.  The  reason  of  this  is  that 
these  places  are  far  removed  from  the 
great  cyclonic  disturbances  which  affect 
our  atmosphere  in  the  temperate  zones. 
At  these  places,  the  canals  of  Mars  are 
perfectly,  distinct.  To  understand  how 
the  planet  appears  there  through  a  large 
telescope,  we  may  examine  the 
Moon  some  night  through  a 
small  opera  glass.  The  sharp- 
ness aud  amount  of  detail  visi- 
ble in  the  two  cases  will  be 
similar,  although  the  ajjpear- 


FAMOUS   26-INCH   REFRACTOR   AT  THE   U.  S.  NAVAL  OBSERVATORY,  WASHINGTON.  D.  C. 
With  this  instrument  the  moons  of  Mars  were  discovered. 


secured  by  trying  to  improve  them.  In 
Cambridge  an  aperture  of  6  inches  will 
show  everything  on  the  Moon  or  Mars 
that  can  be  seen  with  a  15-inch  telescope. 
At  Flagstaff,  where  the  seeing  is  much 
better,  Professor  Lowell  has  stated 
that  he  often  reduces  his  aperture 
from  24  to  16  inches  in  order 
to  see  more  distinctly.  What  we  must 
how  do  is  to  try  to  find  places  on  the 
Earth  where  the  seeing  is  better  than 
anything  yet  discovered,  and  erect  our 
future  telescopes  there.  Then  we  can 
perhaps  use  still  larger  apertures  to  ad- 
vantage. Heat  or  moisture  have  nothing 
whatever  to  do  with  the  seeing:  it  is 
chiefly  a  question  of  latitude  ;  and  in  low 


ance  of  the  two  bodies  is  quite  unlike. 
In  former  times  the  red  color  of  the 
planet  was  supposed  to  be  due  to  its 
atmosphere.  Later  it  was  seen  that  this 
was  impossible.  The  dark  spots  on  its 
surface  were  ne.xt  thought  to  be  water, 
and  were  called  seas ;  while  the  bright  red 
areas  were  supposed  to  be  due  to  vegeta- 
tion, which  it  was  imagined  must  be  of 
that  color  upon  Mars.  Later  it  was  sug- 
gested that  the  so-called  seas  and  canals 
were  the  real  vegetation,  the  red  areas 
being  desert  regions.*  This  view  was 
strongly  confirmed  by  the  Arequipa  ob- 
servations of  1892,  and  the  Flagstaff'  ob- 

*Srit-ntf,  1888,  XII,  83.     Astronomy   atut  Astro-Physics, 
l8<jj,  XI,  670. 
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scrvations  of  1<S04,  antl  lias  since  been 
generally  adopted,  although  the  old 
names,  for  tJie  sake  of  their  convenience, 
are  still  retained. 

One  out  of  several  difficulties  in  sup- 
posing that  the  seas  and  canals  are  due 
to  water,  is  that  many  of  the  canals  cross 
the  seas,  which  it  is  difficult  to  exjilain 
on  that  hypothesis  (see  f'igs.  .^  and  12). 
Some  of  the  lakes  on  the  planet,  al.so, 
are  located  in  the  seas.  The  latter  are 
found  to  be  a  vivid  green  in  what  cor- 
responds to  the  springtime  of  Mars. 
.Afterwards  they  turn  grey;  and 
still  later  those  of  them  near  the  poles 
become  yellow.  They  are  then  distin- 
guished   (inly    with    difficulty    from    the 


KlO.  5.      Rf.OION    ABOt'T   SVBTIS  MAJOR. 

Drawn  by  A.  E.  Doufflaas. 


soil  of  the  desert  regions  of  the  planet. 
In  a  recent  observation  made  at  this  sea- 
son by  Lowell  at  Flagstaff,  the  .Mare 
Erythra?um  was  found  to  have  turned  a 
chocolate  brown,  a  color  which  on  the 
Marth  we  should  associate  with  fertility. 
The  writer  has  seen  the  same  color  ex- 
hiliitcd  at  the  time  of  the  drying  up  of 
the  temporary  .south  polar  ocean.  The 
canals  are  usually  too  narrow  to  have  any 
appreciable  color,  although  in  the  case 
of  the  broader  ones  their  color  is  thought 
sometimes  to  resemble  that  of  the  seas. 
Sometimes  it  is  described  by  both  Schia- 
])arelli  and  Lowell  as  brown. 

Their  breadth  is  very  uncertain  ;  some 
observers  like  Douglass  draw  them  very 
wide  (see  Fig.  5):  others  like  Lowell, 
from  whose  drawing  Fig.  6  is  copied,  ex- 
tremely narrow.  The  writer  gives  them 
an  intermediate  breadth  (see  Fig.  IL). 
Occasionally,  with  conditions  favorable  to 
the  best  seeing,  short  and  cxtremelv 
narrow  canals  have  been  seen  by  the 
writer  (Fig.  3):  but  the  long  canals 
never  appear  to  him  as  narrow  as  they 
are  drawn  by  Lowell. 

Recently  Mr.  Lampland  at  Flagstaff 
has  succeeded  in  photographing  some  of 
the  canals.  At  first  it  was  sujiposed  that 
these  j)hotograiihs  would  serve  to  con- 
vince the  doubters  of  their  existence ; 
but  it  was  soon  found  that  those  who 
dmibted  the  canals  were  also  unable  to 
see  them  on  the  photographs,  so  that  the 
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photographic  argument  sccnicd  to  have  The  Observatory  the  past  year.  Fig.  7 
a  minus  vahie.'  Photographically  the  is  a  drawing  hy  the  writer,  based  chiefly 
canals  are  c.xtremelv  difficult  objects,  and      on  the  third.  Init  jnirtly  on  the  first  photo- 


LICK  TELESCOPE.  LICK   OBSERVATORY,   MOUNT   H.'^MILTON,   CALU-ORNLA. 
Diameter  of  objective,  36  inches.     Second  in  size  only  to  the  40-inch  Yerkes  refractor  of  the  University  of  Chicago,  at 

Yerlies  Observatory,  Williams  Bay,  Wisconsin. 


it  does  not  surprise  the  writer  that  those 
unused  to  astronomical  photographs, 
could  not  luake  them  out. 

.'\  drawing  from  the  pliotographs  was 
made  In    -Mr.   Wesley  and  published  in 


graph  issued  in  Bulletin  No.  21  of  the 
Lowell  Observatory.  The  other  photo- 
gra])hs  w'ere  also  consulted,  and  no  mark- 
ing was  considered  assured  which  did  not 
ai)pc;ir  uimii   at  least  one  of  the  others. 
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TIicso  pliotocrraplis  wort.-  taken  about  an 
liDiir  after  the  drawiii}^  by  Professor 
Lowell  ( I'icf.  6)  was  made.  A  compari- 
son of  tlie  two  shows  very  clearly  a 
tendency  on  his  jiart  to  draw  the  detail 
too  small,  in  comj^arison  with  the  diame- 
ter of  the  disc. 

I'ip.  8  will  serve  as  a  key  to  the  names 
of  the  canals  discusseil,  which  Lowell 
states    arc    visible    on    the    photograph. 


Tic.  6.     Rkgion  AiiofT  SvKTis  Maiok, 
From  a  recent  drawing  by  Professor  Lowell. 

The  main  features — Ilcllas.  .Mare  ICry- 
tlir.Tum,  .Mare  Icarium,  and  Syrtis  Ma- 
jor— are  all  obvions  on  the  originals  from 
which  Fig.  7  was  sketched.  The  canals 
Xilosyrtis,  Casiiis.  and  I'yramus  are  also 
])erfectly  clear,  bnt,  it  will  he  noticed, 
do  not  ap]>ear  on  the  photograph  as 
canals  at  all.  but  as  broad  areas.  Re- 
garding the  last  two,  this  is  true  also  of 
Lowell's  ilrawing.  His  drawing  of  the 
first  is  certainly  too  narrow,  as  proved  by 
the  photograph.  Of  the  remaining  canals 
described  liy  him — which  come  down  as 
narrow  lines  in  the  pbotograjjli — Thoth. 
-Astaborns.and  IVotonihis  are  fairly  clear. 
X'exillnm.  I'ierius.  and  Ismenius  I^ncus 
are  more  diflicult,  hut  ai)parently  shown. 

.■\s  a  ])hotographic  tritunph.  these  re- 
sults are  well  worthy  of  record:  and 
when  we  consider  how  difficult  it  is  to 
])hologra]>h  fine  detail  that  is  not  merely 
obvious  but  even  conspicuous  to  the  eye. 
the  photographs  bear  strong  testimony  to 
the  distinctness  with  which  the  canals 
must  have  been  visible  at  I'lagstaflf  on 
the  <lny  in  fpiestion. 

Interme<liate  between  the  doubters  and 
IVcifessor  Lfnvell's  inuuediate  following, 
there  is  a  large  class  of  jjcrsons  who  deny 


some  of  the  fainter  canals,  and  who  doubt 
the  uniformity  of  structure  of  the  others. 
They  say  his  canals  arc  too  regular,  too 
narrow,  and  too  straight — that  if  they 
were  better  seen  they  would  be  found  to 
be  made  up  of  short  broken  lines  of  vary- 
ing width,  anil  jierhaps,  in  places,  of  ir- 
regular spots.  This  proves  to  be  the 
case  with  the  lunar  canals.  With  poor 
seeing  and  a  low  magnification,  they 
seem  to  be  perfectly  smooth  and  straight, 
like  the  Martian  ones :  but  with  good  see- 
ing and  a  higher  power,  they  arc  found 
to  be  quite  irregular.  Why  should  it  not 
be  true  also  on  Mars?  To  this,  Mr. 
Lowell  replies  that  the  lunar  canals  con- 
sist of  dark  markings  lying  along  natural 
cracks,  while  the  Martian  canals  are  arti- 
ficial. This  may  be  so,  but  it  would  be 
hard  to  prove  it. 

-Again,  amidst  luuncrous  irregular  and 
nearly  invisible  markings,  the  human  eye, 
when  straining  for  the  faintest  possible 
detail,  naturally  connects  consfjicuous  ob- 
jects by  straight  lines.  Ls  it  not  possible 
therefore  that  many  of  these  fainter 
canals  are  merely  subjective  effects? 

The  |)oint  of  all  this  criticism  is  that 
the  muuerous  long,  straight  lines  give  the 
planet  a  very  artificial  appearance.  If  the 
lines  were  more  broken  and  irregular, 
they  would  look  more  like  natural  mark- 
ings, more  in  fact  like  what  we  find  upon 
the  Moon.  In  short,  the  arguiuent  in 
favor  of  intelligent  inhabitants  would  l)e 
greatly  weakened. 

Duplication  of  the  Canals 

In  18S2,  Schiaparclli  announced  that 
the  canals  in  Mars  were  sometimes 
double.  One  day  a  canal  would  be  clearly 
seen,  on  the  next  day,  or  even  a  few 
hours  later,  there  would  be  two  in  its 
place.  Later  the  two  woulil  disappear, 
and  again  the  canal  would  be  single. 
Sometimes  the  single  canal  would  coin- 
cide with  one  of  the  pair,  but  more 
frequently  it  would  coincide  with  neither 
of  them.  When  we  consider  that  these 
double  canals  were  often  as  luuch  as  200 
miles  apart,  these  sudden  changes  seemed 
incredible. 

\\"hen  Lowell  confirmed  the  cluplica- 
tion  of  the  canals  (see  l'"ig.  ''),  many 
astronomers  hesitated  to  accei>t  it.  In  fact 
his  observations  even  seemc<l  to  make  it 
still    more    improbable.      He    measured 
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their  separation  with  telescopes  of  differ- 
ent apertures,  ami  succeeded  in  seeing  the 
dupHcation  when  both  by  theory  and  ob- 
servation it  should  have  been  invisible. 
Moreover,  with  a  few  excejitions,  the 
only  drawings  he  published  siiowing  the 
double  canals  were  made  by  himself ; 
and  these  exceptions  were  mostly  made 
by  Douglass,  who,  in  the  i)ublished  text, 
expressed  grave  doubts  as  to  the  object- 
ive realitv  of  the  duiilication.  It  is  true, 
several  other  observers  using  much 
smaller  telescopes  claimed  to  see  it ;  but 
it  always  ha]>peiied  to  be  just  at  the  limit 
of  visibility  of  their  telesco])es,  no  matter 
what  the  size  of  their  instruments 
chanced  to  be.  One  of  the  most  skilful 
of  these  observers,  M.  Antoniadi,  later 
published  his  doubts  as  to  the  genuine- 
ness of  what  he  had  seen.  On  the  other 
hand,  most  of  the  observers  who  used 
large  telescopes  always  saw  the  canals 
single.  Naturally  the  astronomers  were 
not  convinced. 

Now  further  oliservations  have  been 
made,  and  new  facts  brought  to  light  that 
partially  explain  this  singular  phenome- 
non. According  to  Professor  Lowell, 
only  about  one-quarter  of  all  the  canals 
arc  ever  seen  to  be  double,  and  they  arc 
probably  double  all  the  time.*  It  is  only 
when  they  are  very  faint  that  they  appear 
single,  and  their  faintness  is  apparently 
the  rra.son  that  the  duplication  does  not 
then  show.  This  is  due  to  the  fact  that 
under  these  circumstances  one  canal  is 
somewhat  fainter  than  the  other,  and  so 
escapes  detection.  According  to  his 
views,  the  single  canal  always  coincides 
in  position  with  one  of  the  two  compo- 
nents of  the  double. 

The  double  canals  usually  appear,  he 
says,  as  a  broad,  hazy  band  :  it  is  only  by 
glimpses  that  the  (lu])lication  is  seen. 
There  is  nothing  improbable  in  the  idea 
that  one-quarter  of  the  canals  should  be 
permanently  broad  and  the  rest  perma- 
nently narrow.  The  only  question  is.  Is 
it  likely  that  either  the  middle  of  these 
canals  should  fade  out,  leaving  the  sides 
dark ;  or  that  the  sides  should  darken, 
leaving  the  middle  bright? 

It  is  a  fact  that  some  of  the  seas,  as 
the  season  progresses,  will  fade  out 
across  the  middle  in  places,  leaving  the 


rest  dark,  and  thus  present  on  a  compara- 
tiveh-  large  scale  a  phenomenon  similar 
to  tiiat  claimed  for  the  double  canals. 
This  same  effect  occurs  upon  the  floor  of 
the  lunar  crater  Eratosthenes,  forming 
two  widely  diverging  canals.  A  long, 
double  canal  is  also  found  ui^on  the  rim 
of  this  crater,  but  this  is  clearly  due  to 
the  presence  of  two  long,  jiarallel  cracks. 
.\  similar  chance  occurrence  might  occa- 
sionally be  found  upon  Mars ;  but  it 
seems  to  the  writer  in  the  light  of  the 
facts,  and  esiiecially  of  the  opinions  of 
Messrs.  Douglass  and  Antoniadi,  that  the 
case  for  a  .systematic  duplication  will  not 
be  proved  imtil  more  well-known  obst-rv- 


FiG.  7,     Markings  on  the  Surface  ok  Maks, 
Drawn  by  writer  from  two  photographs  taken  at  Flagstaff. 


crs.     favorably     situaleil 
stanced,  have  recorded  it. 


and 


Seasonal  Changes 

Perhaps  LoweU's  most  interesting  re- 
cent investigation  is  on  what  he  calls  the 
Cartouches  of  the  Canals — that  is,  their 
variable  visibility  dependent  on  the  Mar- 
tian seasons.*  He  finds  that  soon  after 
the  beginning  of  the  melting  of  the 
northern  ice-cap,  the  canals  begin  to  de- 
velop in  the  north  jiolar  regions.  These 
are  immediately  followed  by  the  canals 
in  the  north  temperate  zone.  A  few 
weeks  later,  those  in  the  torrid  zone  de- 
velo]) ;  and  still  later,  those  in  the  .south 
temiierate.  The  process  of  development, 
therefore,  is  carried  on  across  the  equa- 
tor. This  is  most  naturally  exi)lained  by 
the  growth  of  vegetation  following  the 
annual  transference  of  water  from  pole 


•Lowell  observatory  Bulletin  No.  15. 


'Lowell  Observatory  Bulletin  No.  12. 
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to  pole.     The  speed  of  transfer  he  finds 
is  at  the  rate  of  two  miles  per  hour. 

The  striking  difiference  between  INlars 
and  onr  planet  is  that  in  our  equatorial 
regions,  wliere  we  have  plenty  of  water, 
tliere  is  continued  fertility  throughout  the 
year.  On  .Mars  the  vegetation  must  wait 
until  the  water  reaches  it  semi-annuallv 


Fig.  H.     Key  Mah  Giving  Names  ok  Canals  and 
Other  Features. 


from  the  poles.  There  are  accordinglv 
two  fertile  and  two  barren  seasons. 

Professor  Lowell  concludes  that  the 
water  is  transferred  artificially  from  pole 
to  pole.  In  this  we  can  hardly  follow 
him,  since  with  the  rare  atmosphere,  and 
accordingly  rapid  evaporation  and  con- 
densation upon  Mars,  the  aqueous  vapor 
would  necessarily  flow  across  the  planet's 
surface  of  itself,  being  alternately  con- 
densed at  each  pole  by  the  winter's  cold. 

A  curious  feature  of  the  canals  and 
other  markings  is  that  they  do  not  always 
present  the  same  appearance  at  the  same 
equivalent  time  in  successive  Martian 
years.  Thus,  a  Certain  marking  called  by 
Schiaiiarelli  "Lacus  Mceris"  could  not  be 
found  at  all  at  Arequipa  in  1892.  After 
an  interval  of  tliirteen  years  since  it  had 
last  been  seen,  it  reappeared  with  perfect 
distinctness  in  190.3,  and  was  observed 
bv  Lowell.'^  A  very  marked  change  in 
the  Deucalionis  Regio,  observed  in  1892 
in  connection  with  the  melting  of  the  ice- 
cap, did  not  take  place  again  at  the  same 
e(|uivalent  season  in  1894;  nor  has  it 
been  observed  since.  A  certain  canal 
observed  by  .Schiaparelli  was  not  found 
at  all  by  Lowell,  another  one  having  re- 

*Luwell  Observatory  Bulletin  No.  8. 


placed  it.  This  latter  only  recently  dis- 
appeared, Schiaparelli's  original  canal 
having  taken  its  place. 

Is  the   Planet    Inhabited    by   Intelli0ent 
Beings? 

There  is  little  dnuht  now  that  Mars 
Ijossesses  vegetable,  and  perhaps  animal 
life;  but  the  question  that  interests  hu- 
manity is.  Are  there  intelligent  beings 
there  ?  The  only  important  argument  in 
favor  of  their  existence  is  the  presence 
of  the  canals.  These  canals  are  so  long 
and  narrow,  straight  and  uniform,  that 
they  look  artificial.  If  they  are  artificial, 
it  is  certain  that  their  constructors  pos- 
sess a  knowledge  of  spherical  trigonome- 
try, and  considerable  skill  in  the  me- 
chanical construction  of  surveying  instru- 
ments, implying  greater  intelligence  than 
that  possessed  bv  our  ancestors  a  thou- 
-sand  years  ago.  It  is  doubtful  if  our 
progenitors  in  the  year  900  A.  D.  could 
have  built  a  perfectly  straight  road  three 
thousand  miles  long,  directed  to  a  defi- 
nite point,  even  if  it  had  been  across  level 
country. 

Hut  is  the  evidence  sufficient  as  yet  to 
warrant  us  in  pronouncing"  in  favor  of 


Fig.  9.     Duplicate  Canals,  Drawn  bv  Professor 

Lowell. 

Opposition  of  ly08.     Sinus    Saba?us    is  near    top  of  disc; 

Syrtis  Major  on  left. 


such  intelligent  beings?  Doubtless  the 
temptation  to  do  so  is  very  strong,  but 
that  should  not  influence  our  judgment. 
It  is  a  general  ])rincii)le  of  science  that 
when  two  explanations  of  a  phenomenon 
are  possible,  we  should,  other  things 
being  equal,  choose  the  simpler.  The 
maps  of  Mars   (l'~ig.   10)  look  very  arti- 


ARE    THERE    MEN    ON    MARS? 


471 


ficial  ;  liut  wc  must  rcincinlicr  tlial  llicy 
are  composites  of  many  drawings,  such 
as  arc  given  in  this  article.  All  the  canals 
shown  on  the  maps  are  not  seen  at  once ; 
on  the  contrary,  only  a  very  few  of  them 
are  visible  on  the  same  night.  It  seems 
to  the  writer  that  the  arguments  both  for 
and  against  intelligent  inhabitants  have 
been  materially  strengthened  tluring  the 


more  elevated  areas  as  to  flow  in  invisible 
channels  to  the  larger  canals,  causing  the 
vegetation  there  to  develo]),  and  thus  Ijc- 
come  visible.  A  good  deal  of  the  moist- 
ure would  sink  into  the  soil,  but  this 
would  the  next  day  be  evaporated  by  the 
Sun's  heat,  and  continue  on  its  course  to 
the  winter  pole.  This  exi)lanation,  of 
course,  does  not  necessarily  involve  the 


FIG.  10.     MAP  OF  MARS   IN  1903,  BY  PROFESSOR   LOWELL. 
Syrtis  Major  is  al  the  top. 


past  few  years.  It  does  not  seem  to  him, 
however,  that  on  either  side  are  they 
conclusive.  The  reader  must  therefore 
choose  for  himself  between  them. 

Let  us  suppose  that  there  are  intelli- 
gent inhabitants.  One  can  imagine,  in 
the  seasonal  transfer  of  the  water  across 
the  equator,  that  a  portion  of  the  moist- 
ure, condensed  from  the  air  each  night 
as  a  heavy  dew,  is  deposited  on  the 
ground  and  perhaps  on  sparsely  grow-ing 
and  therefore  invisible  vegetation,  in  the 
desert  regions.  From  that  rare  atmos- 
phere, consisting  largely  of  acjueous 
vapor,  so  much  may  be  condensed  in  the 


existence  of  intelligent  inhabitants ;  but 
w-ithont  them  the  canals  w'ould  almost 
certainly  in  the  course  of  time  lose  their 
straightness  and  artificial  aspect. 

The  other  explanation  of  the  canals  is 
that  they  are  due  to  the  same  causes  that 
produce  those  on  the  Moon.  As  seen 
through  the  telescope  they  look  exactly 
like  them,  save  that  the  Martian  canals 
are  much  longer  and  somewhat  wider. 
The  lunar  canals  seldom  exceed  ten 
miles  in  length.  They  radiate  from  small 
lakes  and  join  large  seas  precisely  like 
the  -Martian  areas,  and  arc  equally 
straight  and  artificial  looking  in  ap[x'ar- 
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ance.  Tlicy  wax  ami  wane  with  the  sea- 
sons in  the  same  way.  The  Moon  is  so 
near  that  we  can  study  them  to  advan- 
.  tasje.  The  foimdations  of  the  lakes  are 
minute  craterlets ;  of  the  canals,  fine 
cracks.  As  the  season  prog;rcsses,  dark 
areas  form  about  tliem  and  later  fade  out. 


yards  in  width,  Iw  thirty  in  length.  The 
terrestrial  and  lunar  canals  are  certainlv 
produced  without  intelligent  assistance. 

In  conclusion,  we  may  say  that  while 
we  have  not  as  yet  sufiicient  information 
to  settle  this  question  definiteh',  infor- 
mation   is   slowlv   accumulatins:,   lartrelv 


1-ic.  n. 


Fit;.  12. 


HOW   M.^RS   LOOKS   WHEN    SEEN    UNDER   THE    BEST    POSSIBLE    CONDITIONS. 
From  drawings  made  by  Prof.  W.  H.  Pickering  at  Lowell  Observatory.  FlaestaS,  Arizona,  duritlR  last  favorable  opposi- 
tion of    planet  in  ISW.     Scale,   I  to  lOO.OUO.OOO,   or    l.lilH)   miles  to  1    inch.     Fifc'.  II    shows   cana's    and  lakes 
about  Solis  Lacus;  Fig.  13,  canals  crossing  seas  south  of  Syrtis  Major.     Flattening  of  the  termi- 
nator or  dark  edge  of  the  planet,  over  seas,  is  also  shown   in  Fig.  11.     Both  figures 
show  light  shading  in  lower  part  of  disc,  which  precedes  formation  of  canals. 


The  explanation  offered  is  that  moist- 
ure is  given  out  by  the  cracks,  which  is 
later  absorbed.  This  moisture  nourishes 
the  vegetation  to  which  the  darkening  is 
due.  Exactly  similar  cracks,  causing  sim- 
ilar vcgetational  canals,  are  found  in 
Hawaii.  ( )ne  characteristic  canal  was 
estimated  b\'  the  writer  at  two  or  three 


owing  to  Professor  LowelTs  indcfatiga- 
l)le  industry,  which  will  doubtless  decide 
it  in  time.  His  observatory  is  the  only 
one  at  present  specially  devoted  to  secur- 
ing an  answer  to  it,  and  it  seems  almost  a 
pity  that  some  other  favorably  located 
observatory  should  not  devote  some  of  its 
time  to  the  same  object. 


_^t«. 


Wireless  Telegraph 

By  Don  Marquis 

Dead  priests  that  have  sung  when  the  world  was  young  at  Mercury's  temple-place. 
Tour  myth,  it  was  true.      It  is  born  anew  in  the  death  of  time  and  space  ! 

MORE  swift,  more  fleet,  than  the  sun-stained   feet  of  the  Dawns   that   trample 
the  night — 
More  fleet,  more  swift,  than  the  gleams  that  lift  in  the  wake  of  a  wild  star's  flight — 
Through  the  unpathed  deeps  of  a  sea  that  sweeps  unplumbed,  unsailed,  unknown. 
Where  the  forces  untamed,  unseen,  unnamed,  have  ruled  from  the  First,  alone, 
Now  the  Ghosts  of  Thought,  with  a  message  caught  from  the  tales  of  the  dreaming 

past. 
Unheard,  unseen,  with  nor  sound  nor  sheen,  speed  through  the  ultimate  vast. 


A 


LL  battered  and  lamed  and  shattered  and  maimed  the  mail-ship  crawls  into  port. 
And  the  belted  tire  and  the  volted  wire  are  the  toys  of  the  whirlwind's  sport; 


A   ND  the  gray  sea's  teeth  in  the  depths  beneath,  where  the  coiled,  green  serpents 
^^-       play, 

Are  crumbling,  crunching,  mumbling,  munching,  at  the  cable  lengths  alway — 
But  now  they  may  howl,  the  storms,  and  growl,  at  the  work  of  the  lineman's  hands, 
But  gone  is  their  pride  with  the  boast  of  the  tide  that  bit  at  the  deep-sea  strands. 

"T^OR  a  sentience  thrills  through  the  bastioned  hills  that  has  neither  voice  nor  form. 
Nor  recks  of  the  might  of  the  Chaos-sprite  that  lashes  the  earth  with  his  storm; 
Bitted  and  bridled  and  shackled  and  girdled  and  bound  with- a  linkless  chain. 
The  brute  powers  cower  at  the  god-like  power  that  dwells  in  a  human  brain; 
Man  has  stolen  the  wings  of  the  deathless  Things  that  range  where  the  spirit  is  lord, 
He  is  leagued  anew  with  the  Silence  through  the  strands  of  a  strandless  cord. 

A /TAN'S  feet  are  clay  and  they  halt  and  stay  with  the  graveyard  worms  and  clods. 
But  his  plumed  thought  flings  to  the  wind  its  wings  in  the  haunts  of  the  care- 
less gods — 
For  those  old  gods  live,  and  they  weave  and  give  new  meanings  to  old  myth; 
And  blossoms  and  gleams  of  the  world-old  dreams  flower  fresh  from  the  truth  at 
their  pith  — 

OO  the  tales  that  twine  round  the  ruined  shrine  where  Hermes'  priests  have  sung. 
They  were  true,  they  are  true,  they  are  born  anew  in  the  speech  of  a  younger 
tongue. 

Retrinteii.  by  ferittission.  from  Americayt  Maeazire. 
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Map  showing  approximate  route  of  grand  trunk  pacific  railway  and  connections. 

The  eastern  terminus  will  be  at  Monctou,  N.  B.,  with  connections  to  Halifax,  N.  S.,  and  St.  John,  N.  B,    The 
western  terminus  will  be  at  Fort  Simpson,  on  the  Pacific  coast  of  British  Columbia. 


im  tlihe  World's  Last  Frontier 


ly  IRiclhaMpdl  A.  Has^e 


OR  two  hundred  years  the 
dead  hand  of  a  German 
prince  kept  its  ckitch  on 
nearly  half  the  continent 
of  North  America. 

It  was  in  1670  that 
King  Charles  of  England  granted  to 
Prince  Rupert  of  the  Palatine — who  had 
fought  dashingly  on  land  and  sea  against 
tlie  Cronnvellian  Commonwealth — abso- 
lute and  despotic  power  and  sovereignty 
over  all  the  vast  territory  watered  by 
streams  which  eventually  drained  into 
Hudson's  Bay.  The  title  ran  to  the  gay 
prince  and  seventeen  other  nobles  and 
gentlemen  organized  in  the  stately  style 
of  those  gallant  days  as  "The  Governor 
and  Company  of  Adventurers  of  England 
Trading  into  Hudson's  Bay." 

When  the  Hudson's  Bay  Company — 
for  so  it  was  briefly  called — took  posses- 
sion of  its  realm,  all  of  Canada  was  a  vast 
unknown.     From  the  start  the  policy  of 


Prince  Rupert  and  his  successors  in  the 
governor's  chair  was  one  of  secrecy  and 
silence.  Sitting  snug  in  their  warm  of- 
fices in  London,  the  members  of  the  com- 
pany grew  fat  and  proud  and  vastly  opu- 
lent during  the  slow  passage  of  two  cen- 
turies ;  while  oversea  their  grim-faced 
Scotch  factors,  scattered  about  the  "great 
lone  land"  in  solitary  fores  and  "fac- 
tories," traded  rum  and  firearms  and 
trinkets  to  the  Indians  for  the  rich  furs 
of  ermine  and  beaver  and  silver  fox. 
Once  a  year  these  furs  went  home  to 
London  in  the  holds  of  the  company's 
steamers,  and  were  sold  at  auction  to  the 
tremendous  profit  of  the  company's 
strong  box. 

LIntil  1869  the  Hudson's  Bay  Company 
held  power  of  life  and  death  over  the 
whole  country  stretching  from  Labrador 
on  the  east  to  the  foothills  of  the  Rockies 
towards  the  setting  sun.  It  was,  of 
course,  vastly  to  its  interest  that   rival 
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SIDI".     MI-.W     (_ll-     l.Kl'.AT     CANTILEVER     BRIDCE      UNDER     CONSTRUCTION      0\KK     THE       SI'. 
LAWRENCE    RIVER   A    FEW    MILES   ABOVE  yl^ElilCC. 
^  This  bridi^-e  will  be  one  of  the  links  in  the  new  all-Canadian  transcontinental  i  atlwa> . 

trailers   slimtlil    Ik-   kipt    cut    nf    its    tjrrat  aih'ciitiirest  iiiic  <  if  scttlrrs.    I'litil  lS(i'>tlK' 

kiiiL^ilcHii.      And    wIk'ii    daiini;'    iiK-n    diil  iinisililc  wall  raised  1)\'  the  traders  of  the 

venture  to  i>ass  its  hi  lundaries,  their  dead  1  I  udson's  Bay  (.'ompaiiy  a,i;ainst  the  ris- 

linilies    wx're    likely   to   he    f<iund   months  ini;  tide  of  civilization,  held   with  hardly 

later  lyini;  lieside  the  trails  as  mute  warn-  a  lireak.     Mystery  and  awe.  silence  and 

int;s  to  tlmse  w  In  i  lui^ht   fdllnw  after.  terror  lir led  i'\'er  tlu'  land. 

."so  ther^'  L;re\\    up  a  tradititm  that  he-  I'.nt   in   that    \ear   the    llritish   (  ioverii- 

yond  the  eitii's  huilt  aloiii;   the   St.   Law-  ment   liiuiL;ht   hack   the  charter   rights  of 

ri'iice,  (aii.-ida    was  ehielly  an   ice-houud.  tin.'   lludson's   r.a\'  (  nnipaiu'.     The  ])ricc 

desert   l.ind.    full  df  threat  |ierils,  ami  cif-  was  S1.,^00.0()0  in  cash,  and  the  <;rant,  in 

ferin.g"  unthinL;  that  init^lU  tempt  the  most  perpitnity,    cif    one-twentieth    of    all    the 


\'iew  fi  oil] 


NEW    HKinC.E   OVER   ST.    LAWRlCNCE   AlJOVE   (JLlUaA 
1  slime.  slmwinK  l)iei  ami  poition  of  bridge  on  north  shore  a  mile  distant.     I 

...  1  . ....     c  .1...  i-_;  J .  _i„,.  .1 ^ 


P.ii  I  of  the  yiant  crane  on  top  of  the  bridge;  also  tht 


the  foreuronm 
at  raiigemunt  of  the  false  wot  k  iiiulernealh. 


ON    THE    WORLD'S   LAST   FRONTIER 


417 


land  covered  by  its  original  grants.  In 
every  square  mile  surveyed  since,  the 
Hudson's  Bay  Company  has  selected 
some  of  the  choicest  lands,  so  that  it  still 
stands  as  the  greatest  private  landowner 
and  one  of  the  richest  corporations  on  the 
continent. 

But  with  the  passing  of  the  great  com- 
pany as  sovereign  lord  of  the  land,  light 
began  to  break  over  western  Canada. 
Prospectors  and  settlers,  miners  and 
farmers,  and  individual  adventurers 
pushed  their  way  into  every  corner  of  the 
long-sealed  empire.  Under  their  knowl- 
edge the  old  traditions  crumbled. 

Canada  awakened  to  a  consciousness 
of  its  own  strength  and  of  its  own  re- 
sources. It  became  known  that  the  vast 
territory  south  and  west  of  Hudson's 
Bay  was  not  an  ice-bound  desert,  but 
rather  a  garden  spot  of  fertility,  specially 
fitted  by  nature  for  the  growing  of  vast 
crops  of  hard  winter  wheat.  Almost  in- 
exhaustible forests  of  valuable  timber 
were  discovered.  The  richest  silver 
mines  in  the  world  were  located  in  north- 
ern Ontario  and  Quebec.  A  whole  new 
world  of  opportunity  lay  open  to  conquest 
and  exploitation. 

But  one  factor  was  still  lacking.  There 
was  no  means  of  transportation.  So  vast 
is  the  country  that  all  the  New  England 
States,    with    New    York    and    Pennsyl- 


Ramparts  on  the  Mackenzie  River. 

vania  added,  might  easily  be  lost  in  any 
one  of  several  Canadian  provinces ;  and 
the  only  way  of  land  travel  was  by  dog- 
sled  in  winter  and  by  Red  river  ox-carts 
or  pony-back  in  the  warmer  season.  .A.fter 
a  while  the  first  transcontinental  railroad 
crept  westward,  but  that  ran  so  far  to 
the  south  as  to  tap  only  the  edge  of  the 
new  empire.  Far  to  the  north  lay  mil- 
lions of  acres  which  would  become  wheat 
fields  as  soon  as  some  way  of  hauling  the 
crops  to  market  was  provided. 

Meanwhile,  from  the  south,  American 
farmers,  attracted  by  the  otifer  of  rich 
wheat  lands  for  little  more  than  the  tak- 
ing, came  over  the  border  in  increasing 


HUDSON'S  BAY  COMPANY   STEAMER  AT  JUNCTION  OF  MACKENZIE  AND   LIARD   RIVERS. 

A  little  south  of  the  latitude  of  Dawson  City.    The  Mackenzie  river  (including  the  Slave  and 

Athabaska  rivers)  is  over  3,(XI0  miles  long. 


CHARLES    M.    HAYS. 

General  Manager  Grand  Trunk  Railway  System,  and  President  Grand  Trunk  Pacific  Railway. 

Born  in  Rock  Island,  III.,  in  1856.    Was  formerly  General  Manager  of  the  Wabash  System,  President  of  the  Southern 

Pacific  Railway,  and  prominently  connected  wiiii  many  other  American  railroad  lines. 
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numbers  and  became  subjects  of 
His  I'.ritannic  Majesty.  In  1005, 
no  less  than  50,000  luisbandnien 
from  the  Dakotas,  Minnesota, 
and  other  Western  States,  settleil 
in  Alberta,  Manitoba,  and  Sas- 
katehewan.  This  year  it  seems 
certain  that  the  number  of  emi- 
grants will  increase  to  75,000. 

.\nd  it  would  seem  that  their 
faith  is  fully  justified.  IJegin- 
ninj:^  at  the  .\tlantic  ports  of  1  lal- 
ifax  and  St.  John,  and  running 
across  the  continent  throusjh  the 
heart  of  the  mineral,  forest,  and 
wheat  country,  a  great  new  rail- 
road system  is  being  surveyed, 
and  is  in  part  already  building, 
with  Pacific  terminus  at  Port 
Simpson.  The  new  system  is  the 
Grand  Trunk  Pacific,  with  a 
main  line  3,600  miles  in  length 
— easily  the  greatest  railroad  en- 
terprise of  the  twentieth  century. 

One  of  the  main  branches — 
already  surveyed — runs  north- 
west from  Hazelton  in  the  Rocky 
Mountains  to  the  city  of  Daw- 
son, of  Klondike  fame,  in  the 
Yukon.  And  of  this  line.  Pres. 
Charles  M.  Hays  of  the  Grand 
Trunk  Pacific,  says: 

"SpeakinjT  of  the  prop<isition  made 
by  a  syndicate  of  Russian  and  Amer- 
ican capitalists  to  tunnel  Bering  Strait 
for  the  use  of  an  intercontinental  line 
throuRh  Alaska  and  upper  Siheria, 
our  Dawson  branch  will  form  the 
necessary  connecting  link. 

Doubtless,  before  the  middle 
of  the  century  is  reached,  it  will 
be  possible  to  travel  by  rail,  with- 
out change,  from  Xew-  York  to 
ISerlin  or  any  other  of  the  caji- 
itals  of  continental  Europe.  I'.ut 
long  before  then  the  Grand 
Trunk  Pacific  will  do  its  work' 
of  opening  up  the  old  land  of 
Prince  Rupert  to  civilization  ami 
prosperity. 

Branch  Lines 

Hardly  K-ss  important  than  the 
main  lines  of  the  Grand  Trunk 
Pacific,  are  the  branches — the 
feeders  that  are  to  be  built  as 
a  part  of  this  gigantic  system. 
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From  points  on  the  main  line  in  Quebec 
and  Ontario,  branches  will  be  built  to 
Montreal  and  North  Bay  to  connect  with 
the  parent  system — the  Grand  Trunk. 
Another  and  most  important  branch  is 
liuilding  to  Port  Arthur  and  Fort  Wil- 
liam, the  head  of  navigation  on  Lake  Su- 
perior. This  lake  port  will  for  a  number 
of  years  be  the  eastern  terminus  of  the 
Prairie  Division  of  the  system,  affording 
an  outlet  for  the  grain  and  other  agri- 
cultural products  of  the  Northwest.  The 
("algary-Prince  Albert  branch  crosses  the 
main  line  west  of  Battleford.  There  is 
little  doubt  about  this  branch  being  the 
initial  part  of  a  line  to  York  Factory  on 
Hudson's  Bay,  opening  up  a  new  and 
more  direct  outlet  to  Europe  for  the 
products  of  the  Northwest.  Other  branch 
lines  also  will  be  built  as  rapidly  as  the 
business  of  the  country  warrants.  The 
branch  lines  already  projected  and  under 
construction  foot  up  nearly  two  thousand 
miles. 

The  company's  policy  will  be  an  ag- 
gressive one  in  connection  with  entering 
new  territory  ;  and  in  addition  to  the  main 
line  and  branches  named  in  the  charter, 
application  is  now  before  Parliament  for 
the  incorporation  of  the  Grand  Trunk 
Pacific  Branch  Lines  Company,  under 
which  branch  lines  will  be  extended  in 
all  directions  where  the  traffic  possibili- 
ties are  promising. 

A   Bit  of  History 

With  Confederation  and  the  subse- 
(|uent  completion  of  the  Canadian  Pacific 
Railway,  connecting  the  eastern  prov- 
inces with  British  Columbia  and  opening 
up  the  vast  but  then  unknown  agricul- 
tural empire  between,  the  national  life  of 
(.\inada  began.  In  the  building  of  the 
Canadian  Pacific,  the  Government  aided 
by  stupendous  land  grants.  The  subse- 
quent development  of  the  Northwest 
proved  the  wisdom  of  the  policy.  The 
Canadian  Pacific  soon  became  the  great- 
est railway  corporation  on  the  continent. 
But  there  was  another  railway  that  cov- 
ered eastern  Canada  and  with  branch 
lines  reached  across  Michigan  to  Chicago. 
As  in  all  railway  situations,  there  was  a 
tacit  agreement  for  each  to  keep  out  of 
the  other's  territory.  The  Northwest 
was  claimed  by  the  Canadian  Pacific  by 
right  of  discovery.    But  the  unprecedent- 
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Canadian  Northern  Railroad  Elevators,  Port  Arthur,  Ontario. 


ed  development  of  this  great  interior 
basin,  and  the  possibiHties  of  the  unex- 
plored regions  north  of  the  territory  oc- 
cupied by  the  Canadiaji  Pacific,  were 
magnets  too  strong  to  be  resisted  by  any 
mortal  railroad.  The  Grand  Trunk  man- 
agement, at  the  head  of  which  was  Chas. 
M.  Hays,  determined  to  get  in  while  yet 
there  was  time  to  secure  a  footing  on 
the  "ground  floor."  This  meant  the 
building  of  another  transcontinental  line 
— and  the  Government  has  no  more  land 
to  give  away. 

In  1903  a  rumor  somehow  got  afloat 
that  the  Grand  Trunk  was  contemplating 
a  line  from  North  Bay  to  the  Pacific. 
General  Manager  Hays  and  a  party  of 
capitalists  made  a  journey  through  the 
West.  The  public  pulse  was  felt,  and 
was  found  to  beat  strongly  in  favor  of 
the  project  whatever  it  might  be.  The 
Government  was  appealed  to,  and  the  re- 
sult was  a  contract  by  which  the  Govern- 
ment joined  with  the 
Grand  Trunk  Railway 
Company  of  Canada  to 
build  and  finance  a  line 
from  MonctOn  to  Port 
Simpson,  all  on  Can- 
adian soil,  and  to  turn 
it  over  to  the  Grand 
Trunk  Pacific  Railway 
Company  to  operate. 

By  the  terms  of  this 
agreement  between  the 
Government  and  the 
Grand  Trunk  Pacific 
Railway,  the  Govern- 
ment undertakes  to  build 
the  line  from  the  eastern 


terminus  at  Aloncton  to 
Winnipeg,  a  distance  of 
1,800  miles,  and  to  lease 
it  to  the  Grand  Trunk 
Pacific  Railway  for  a 
term  of  50  years.  At  the 
expiration  of  this  period, 
the  Company  has  the  op- 
tion of  another  similar 
term,  providing  the  Gov- 
ernment does  not  elect 
to  operate  the  road.  In 
that  case,  traiific  arrange- 
ments are  to  be  granted 
the  Company  over  the 
Eastern  Division,  on 
such  terms  as  may  be 
mutually    agreed    upon. 

The  western  half  of  the  line  is  to  be 
built  by  the  Grand  Trunk  Pacific  Com- 
pany, the  Government  guaranteeing  the 
construction  bonds,  both  principal  and 
interest,  to  the  amount  of  $13,000  per 
mile  through  the  Prairie  Division,  a  dis- 
tance of  about  1,100  miles.  Through  the 
Mountain  Division,  a  distance  of  about 
700  miles,  the  Government  guarantees 
bonds  to  the  amount  of  three-fourths  of 
the  cost  of  construction.  The  construc- 
tion bonds  in  excess  of  the  government 
guarantee  are  secured  by  the  guarantee 
of  the  Grand  Trunk  Company. 

The  Government  is  to  receive  as  rental 
on  the  Eastern  Division  a  yearly  amount 
equal  to  3  per  cent  of  the  cost  of  con- 
struction. 

The  building  of  the  government  sec- 
tion is  to  be  under  the  control  of  a  rail- 
road commission  of  three.  To  guard 
against  extravagance  or  possible  political 


Canadian  Pacific  Railwav  Station  at  Edmonton,  Alberta. 


H82) 


ox    THE    WORLDS   LAST   FROXTILR 


483 


jobbery,  t  li  e  Grand 
Trunk  Pacific  has  the 
right  to  bid  on  all  con- 
struction work,  and  all 
specifications  must  be 
submitted  to  the  en- 
gineers of  the  Grand 
Trunk  Pacific  before  be- 
ing submitted  to  bidders. 
This  arrangement  in- 
sures to  the  Government 
a  good  piece  of  road, 
and  gives  the  Grand 
Trunk  Pacific  a  check 
on  the  cost  of  construc- 
tion. 

The  branch  lines  are 
to  be  constructed  by  the 
Grand  Trunk  Pacific 
without  aid  from  the  Dominion  Govern- 
ment. Subsidies,  however,  are  obtained 
from  provincial  and  municipal  authori- 
ties. The  Lake  Superior  branch,  now 
under  construction,  receives  a  bonus  of 
$2,000  and  6,000  acres  of  land  per  mile, 
from  the  Province  of  Ontario, while  from 
the  town  of  Fort  William  it  receives  a 
cash  bonus  of  $300,000  for  terminals. 

Progress  of  the  Work 

Although  less  than  two  years  have 
passed  since  this  enterprise  was  launched, 
already    the    surveys    have    been    large- 


How 

The  half-breed  Indian 


THEY  Travel  in  the  Far  Northwest. 
runner  behind  keeps  pace  with  the  dog  team  for  hours  at 
a  time  without  resting. 


ly  completed,  and  more  than  a  thousand 
miles  placed  under  contract  for  construc- 
tion. The  line  from  Winnipeg  to  Port 
Arthur,  consisting  of  a  small  portion  of 
the  main  line  to  be  built  by  the  Govern- 
ment, and  the  Lake  Superior  branch,  to- 
gether with  the  main  line  from  Winnipeg 
to  Edmonton,  will  be  completed  before 
September,  1007. 

It  is  estimated  that  it  will  take  seven 
years  from  1904  to  complete  the  line 
from  Moncton  to  Port  Simpson,  and  until 
that  time  the  traffic  of  the  Northwest  will 


JUST  BACK  FROM  A  FUR-TRADING  EXPEDITION. 
Dog-sleds  loaded  with  furs  at  old  Fort  Garry,  site  of  Winnipeg. 
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FDRT  Mcpherson,  most  northerly  post  of  the  hudson's  bay  company. 

Near  the  mouth  of  the  Mackenzie  River.    This  point  is  located  near  the  estreme  northwestern  corner  of  the 
great,  unorganized  District  of  Mackenzie,  not  far  from  the  boundary  of  the  Yukon  District. 


street  scene   in   WINNIPEG,    MANITOBA. 
Main  Street,  corner  of  Portage.    Winnipeg  is  the  capital  of  the  Province,  and  the  chief  commercial  city  of  the 

'  Fertile  Belt." 
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go  by  way  of  Port  Arthur,  by  boat  to 
some  Great  Lake  terminus  of  the  Grand 
Trunk  Railway,  where  it  will  be  received 
by  that  road  for  eastern  points. 

Character  of  the  Territory 

We  of  the  United  States  have  not  fully 
awakened  to  the  importance  of  our  north- 
ern neighbor.  W'e  do  not  realize  that  the 
valley  of  the  Saskatchewan  is  scarcely  in- 
ferior in  productive  power  to  that  of  the 
Mississippi.  Neither  do  we  realize  that 
the  climate  of  Western  Canada  is  much 
like  that  of  our  West — that  the  mean  an- 
nual temperature  at  Edmonton  is  but  one 
degree  colder  than  that  at  St.  Paul.  This 
whole    domain    from    Winnipeg    to    the 


Old  Hudson's  Bay  Company  Factor  House  at 

Edmonton,   Alberta. 

Building  about  100  years  old. 

Peace  river  is  teeming  with  vitality,  and 
most  of  it  is  as  fair  as  the  garden  of 
the  Lord. 

Those  who  have  gone  from  Winnipeg 
to  North  Bay  over  the  Canadian  Pacific 
will  remember  the  barren,  almost  desolate 
appearance  of  the  country  through  which 
the  road  passes.  But  one  must  not  al- 
ways judge  a  country  from  the  window 
of  a  car.  In  this  case  the  Canadian  Pa- 
cific line  hugs  the  north  shore  of  Lake 
Superior,  and  no  doubt  traverses  one  of 
the  roughest  parts  of  the  continent.  The 
country  may  be  rich  in  minerals — it  no 
doubt  is — but  it  is  a  tough-looking  propo- 
sition to  the  uninitiated  stranger.  North 
of  this  height  of  land — where  the  waters 
flow  to  Hudson's  Bay — you  find  a  differ- 
ent country.  It  is  through  this  region,  a 
hundred  miles  or  more  north  of  Lake 
Superior,  that  the  main  line  of  the  Grand 
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House  of  Russian  Peasant  in  Alberta. 

Trunk  Pacific  extends.  Much  of  this 
country  is  adapted  to  agriculture.  The 
surface  is  covered  with  timber,  and  the 
soil  is  good.  From  the  vicinity  of  longi- 
tude 74  degrees  to  the  boundary  line  be- 
tween Quebec  and  Ontario  at  the  eastern 
end  of  Lake  Abitibi,  the  country  is  set 
with  numerous  lakes,  the  land  bearing  a 
growth  of  timber,  with  spruce,  birch, 
cy])ress,  poplar,  tamarack,  and  cedar  pre- 
dominating. From  Lake  Abitibi  west  to 
about  84  degrees,  the  country  is  well 
adapted  to  farming,  the  soil  being  a  rich 
clay,  and  the  timber  a  light  stand  of 
birch,  poplar,  and  balm  of  gilead. 

The  climate,  after  you  pass  the  divide 
and  enter  upon  the  James  Bay  slope,  be- 
comes nmch  milder,  and  compares  very 
favorably  with  that  of  the  older  portions 
of  Canada.  As  to  the  mountain  section 
through  British  Columbia,  no  richer  min- 
eral region  is  supposed  to  exist  on  the 
continent  than  will  be  here  opened  up. 

From  Moncton  to  Port  Simpson,  with 
the  exception  of  less  than  two  hundred 
miles  west  from  Winnipeg,  the  entire  line 
passes     through     an     absolutely     virgin 


One  o?  Edmonton's  Pi  i 
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TRACKING  ON  THE  ATHABASKA   RIVER. 


ciiiintrv — a  country  as  ricli  as  the  richest 
in  natural  resources. 

Development  in  the  Mountain  Division 
and  along-  the  Eastern  Division  will  of 
necessity  be  slow :  they  are  both  mineral 
and  timber  propositions,  and  it  takes  time 
to  remove  timber  and  develop  mines.  But 
this  is  not  true  of  the  Prairie  Division — 
the  eleven  hundred  miles  of  open  country 
between  Winnipeg;  and  the  foothills  of 
the  Rockies.  Settlement  here  is  advanc- 
ing faster  than  railroads  can  be  built. 
For  the  last  four  years  the  plow,  the 
reaper,  and  the  thresher  have  preceded 
the  locomotive.  Go  where  you  will  over 
these  prairies,  you  will  find  that  the  agri- 
cultural implement  dealer  and  the  Can- 
adian banker  has  outfooted  you.  Hot  on 
the   trail   of  the   survevors,   come   these 


HuDbON's  Bav  Company  Steamer  on  North  Saskat- 
chewan River  near  Prince  Albert. 


heralds  of  civilization.  Before  the  side- 
track of  the  railroad  is  laid,  the  shack  of 
the  implement  dealer  and  the  little  board 
shanty  with  the  sign  "Bank  of  Montreal" 
or  "Bank  of  Canada"  is  there  to  greet 
you.  These  two,  with  the  Mounted  Po- 
lice, are  the  Heralds  of  Empire  on  this 
last  of  the  great  American  frontiers. 

An  idea  of  the  agricultural  possibilities 
of  this  central  basin  may  be  gathered 
from  the  estimated  extent  of  the  acreage 
suitable  for  the  plow.  Of  course  this  is 
not  accurate — it  cannot  be  under  present 
conditions — but  a  conservative  estimate 
places  the  area  fit  for  agricultural  pur- 
poses at  200,000,000  acres.  And  I  am  of 
the  opinion  that  this  amount  will  be  in- 
creased by  one-half  when  the  pressure  of 
settlement  has  raised  the  price  of  land. 

How  the  Ne^w  Project  -was  Financed 

The  capital  stock  of  the  Grand  Trunk 
Pacific  Company  is  $45,000,000,  of  which 
$20,000,000  may  be  issued  as  preferred. 
The  common  stock  is  to  be  acquired  by 
the  Grand  Trunk  Company  of  Canada  as 
a  consideration  for  certain  guarantees. 

In  the  contract  with  the  Government, 
the  Company  is  to  expend  $20,000,000  in 
equipment.  It  is  estimated  that  the  East- 
ern Division,  which  the  Government  is 
to  build,  will  cost  $30,000  per  mile— a 
total  of  $54,000,000.  The  estimate  on 
the  Prairie  Division  is  $20,000  per  mile 
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(a  liberal  allowance),  and  the  JNIountain 
Division  is  estimated  at  $50,000  per  mile, 
making  a  total  of  $57,000,000,  and  a 
grand  total  for  construction  of  the  main 
line  of  $111,000,000. 


of  $20,160,000.  guaranteed  by  the  Grand 
Trunk  Company  of  Canada.  A  mort- 
gage to  secure  a  further  issue  of  4  per 
cents  to  the  amount  of  $7,633,000,  has  been 
executed  on  the  Lake  Superior  branch. 


ONE  OF  THE   SPECIMEN   PRODUCTS  OF  THE  C.\NADIAN   NORTHWEST. 
Silver  fox  skins  valued  at  S!,.tO0.    Edmonton  is  one  of  the  most  important  primary  markets  for  furs  on  this  continent. 


The  Coni])any  has  authorized  and  ex- 
ecuted three  per  cent  first-mortgage 
bonds  on  the  Western  Division  to  the 
amount  of  $68,040,000,  guaranteed  by 
the  Canadian  Government ;  also  a  mort- 
gage on  the  same  division  securing  an 
issue  of  4  j)er  cent  bonds  to  tlu-  amount 


Of  these  Ijond  issues.  $33,000,000  has 
been  placed.  Such  was  the  confidence 
felt  in  the  jiroposition  by  reason  of  the 
quasi-partuersliip  between  the  Company 
and  the  Government,  that  the  first  issue 
of  bonds  offered  was  subscribed  three 
times  over. 
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Groui'  of  Dog-Ribbed  Indians. 
From  Great  Slave  Lake. 


capacities  with  the  raih^nads  of  the  West. 
1  le  went  from  the  Wahash  to  the  Grand 
Trunk,  where  his  personahty  and  his 
methods  soon  turned  that  conservative 
institution  upside  down.  The  Grand 
Trunk  had  heen  run  from  London.  When 
Hays  took  hold,  it  was  run  from  Hays's 
office.  The  eners^y  and  consummate 
grasp  of  the  situation  that  have  been 
shown  in  the  Grand  Trunk  Pacific  proj- 
ect, seem  to  spell  Charles  M.  Hays. 

Details  of  Construction 

James  J.  Hill  spent  $750,000  in  the 
preliminary  surveys  of  the  Great  North- 
ern Railway.     It  was  cheaper  to  do  this 


The  Originating  Mind 

Who  is  the  originator  of  this  gigantic 
])roject,  with  its  elaborate  yet  simple  ar- 
rangement with  the  Government,  is  not 
otiticially  announced.  Ikit  it  is  under- 
stood thai  Charles  M.  Hays,  General 
Manager  of  the  Grand  Trunk  Railway 
Company  and  also  President  of  the 
Grand  Trunk  Pacific  Railway,  is  the 
guilty  party.  At  least  he  has  been  found 
with  the  goods  in  his  possession,  and  the 
burden  is  on  him  to  prove  an  alibi. 

Hays  is  an  American — a  Yankee,  as 
they  call  him.  He  was  born  at  Rock 
Island.  Illinois,  and  as  a  boy  got  into  the 
railroad  business.     He  served  in  various 


Group  of  Eskimo. 
View  taken  at  midnight. 


Russian  Peasants  (Galicians)  in  Alberta. 

than  to  change  the  grades  and  straighten 
the  line  after  it  was  built.  The  policy  of 
the  Grand  Trunk  Pacific  is  to  secure  the 
lowest  possible  grades  and  the  most  di- 
rect route  across  the  continent.  The 
grades  on  the  Eastern  Division  will  be 
kept  down  to  4  per  cent  (21  feet  to  the 
mile).  In  the  Mountain  Division,  14  per 
cent  (53  feet  to  the  mile)  will  be  the 
maximum.  This  will  be  possible,  as  the 
passes  selected  have  an  extreme  summit 
elevation  of  only  2,500  feet,  as  against 
5,299  feet  on  the  Canadian  Pacific  Rail- 
way, 5,202  feet  on  the  Great  Northern, 
and  5,567  feet  on  the  Northern  Pacific. 

The  route  throughout  will  be  unusu- 
ally straight  for  such  a  railroad.  There 
will  be  no  swerving  aside  for  this  or 
that  town  which  ofifers  a  bonus.  From 
Winnipeg  to  Edmonton,  but  two  points 
of  importance — Portage  la   Prairie  and 
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TYPICAL  SCENE   IN   ALBERTA. 

Horses  and  cattle  rauge  over  these  plains  all  winter,  hundreds  of  miles  north  of  the  international  boundary, 

and  are  found  in  good  condition  in  the  spring. 


Saskatoon — are  touched.  The  other  ani- 
bitioii.s  towns,  such  as  BraniJon,  Regina, 
Port  Arthur,  Prince  Albert,  and  Calgary, 
must  be  content  with  branch  lines. 

Statistics  are  as  a  usual  thing  dry 
reading ;  but  the  following  figures  pre- 
pared by  an  engineer  with  a  bent  for 
such  things,  show  up  the  magnitude  of 
the  enterprise  as  nothing  else  can. 

Considering  the  main  line  alone — 3,600 
miles — with  3,000  ties  to  the  mile,  the 
construction  \vill  take  10,800,000  cross- 
ties.  If  these  are  produced  entirely  by 
hand,  it  will  take  .^00  men  working  three 
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RED-RIVER  CART,  PONY,  AND  DRIVER. 


years  to  get  them  out.  If  the  steel  rails 
were  placed  end  to  end,  the  line  would 
cover  7,200  miles ;  and  if  the  side  tracks 
and  the  branch  lines  were  included,  the 
steel  band  would  reach  half  way  around 
the  globe. 

In  everv  tie  there  are  at  least  four 
spikes,  making  a  total  of  43.000,000.  For 
every  rail,  two  angle-bars  are  used  and 
four  bolts,  four  washers,  and  four  burrs 
— a  total  of  2,534,400  angle-bars,  and 
5,068,800  each  of  bolts,  washers,  and 
burrs. 

The  estimates  of  locomotives  is  500,  at 
an  average  cost  of  $15,- 
000 — an  expenditure  of 
$7,500,000  for  power. 
The  average  cost  of  pas- 
senger cars  is  $10,000. 
There  will  be  500  of 
these  required — $5,000,- 
000.  The  average  cost 
of  freight  cars  is  $700, 
and  it  will  require  30,- 
000  to  handle  the  traffic 
— another  item  of  $21,- 
000.000.  The  fencing  of 
the  right  of  wav  will 
cost  $1,530,000.  '  The 
average  cost  of  a  tele- 
graph line  is  $200  per 
mile — another  item  of 
$720,000.  The  largest 
item  in  the  telegraph  es- 
timate is  the  poles.  It 
will  take   118,000  poles. 
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These  will  cost  $3  each — a  total  of  $356,- 
400. 

The  nuniber  of  persons  required  to  op- 
erate the  completed  system — main  lines 
only — will  be  about  20,000.  Giving  to 
each  an  average  wage  of  $2  per  day,  it 
will  rc(|uirc  $14,600,000  a  year  for  sal- 
aries alone. 


Simpson  by  the  Grand 
is   3,025   miles ;    from 
Yokohama,  it  is  3,860 
9,517  miles.     This  is  a 
2,000   miles   over   the 
more  than   1,000  miles 
way  of  New  York  and 
The  new  road  will  u 


Trunk  Pacific,  it 
Port  Simpson  to 
miles — a  total  of 

saving  of  nearly 
Suez   route,  and 

shorter  than  by 
San  h'rancisco. 
ndoubtedly  prove 


TYPICAL   VIEW   IN    Till-:    IK'*'.    ■.:,-,    .    .    lOrNTRV    NOKFII    nl    I.A,.l       ..    ,  ,   i   H)R. 
Diamond  drill  at  Atikokon  Iron  Kant.'e,  135  uiites  from  Port  Artnur,  on  line  of  Canadian  Nurtlicrn  Railway. 


The  World's   Highway 

The  eastern  j)orts  of  the  (h-aiul  Trunk 
Pacific  will  be  St.  John  and  Halifax. 
These  ports  are 'connected  with  Moncton 
— the  eastern  terminus  pro]:)er — by  the 
Intercolonial  Railroad,  a  government  in- 
stitution. These  ports  are  open  the  year 
round.  For  six  months  of  the  year, 
ocean-going  vessels  will  connect  with  the 
railroad  at  Quebec  and  Montreal.  The 
Pacific  port  will  be  nearer  the  I'ar  T^ast 
by  several  hundred  miles  than  \'an- 
couver. 

From  Liverpool  to  Yokohoma  by  the 
Suez  canal  is  11,250  miles.  Between  the 
same  points  by  way  of  I'erlin,  Moscow, 
and  the  Trans-Siberian  Railroad,  it  is 
9,650  miles.  I'rom  Liverpool  to  Quebec 
it  is  2,632  miles ;  from  Quebec  to  Port 


— as  the  Canadian  Pacific  has  proved — a 
factor  of  incalculable  importance  in  the 
development  of  a  virile  national  life  and 
sentiment  in  Canada.  The  Dominion  is 
already  claiming  the  twentieth  century  as 
its  own,  and  the  jjrediction  of  a  popula- 
tion of  eighty  millions  before  the  cycle 
is  completed  may  not  be  born  of  over- 
enthusiasm.  Certainly  there  is  room  on 
this  great  continent  for  two  great  coun- 
tries. The  one  to  the  south  has  had  the 
advantage  of  an  early  start,  and  has  de- 
veloped an  energy,  a  national  impulse,  an 
institutional  system,  a  type  of  life,  and  a 
magnitude  of  attainment  peculiarly  its 
own.  The  future  holds  out  substantially 
similar  promise  for  the  kindred  comnui- 
nity  on  the  north.  What  their  ultimate 
mutual  relations  will  be,  none  can  say. 
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But  if  not  in  political  union,  at  least  in 
amicable  rivalry,  both  are  joined  in  the 
common  destiny  of  the  West ;  and  for  an 
indefinite   time   these   two   young  giants 


among  nations  will  continue  to  afford  to 
each  other  and  to  the  world  at  large  ob- 
ject-lessons which  all  may  study  with 
profit. 


WHEN  the  conduct  of  men  is  designed  to  be  influenced, 
PERSUASION,  kind,  unassuming  persuasion,  should  ever 
be  adopted.  It  is  an  old  and  true  maxim  "  that  a  drop  oi 
honey  catches  more  flies  than  a  gallon  of  gall."'  So  with  men.  If 
you  would  win  a  man  to  your  cause,  first  convince  him  that  you  are 
his  sincere  friend.  Therein  is  a  drop  of  honey  that  catches  his  heart, 
>\'hich,  say  ivhat  he  \v'ill,  is  the  great  highroad  to  his  reason,  and 
^vhich,  when  once  gained,  you  will  find  but  little  trouble  in  con- 
vincing his  judgment  of  the  justice  of  your  cause,  if  indeed  that  cause 
really  be  a  just  one.  On  the  contrary,  assume  to  dictate  to  his  judg- 
ment, or  to  command  his  action,  or  to  mark  hira  as  one  to  be  shunned 
and  despised,  and  he  will  retreat  within  himself,  close  all  the  avenues 
to  his  head  and  his  heart;  and  though  your  cause  be  naked  truth  itself, 
and  though  you  throw  it  with  more  than  herculean  force  and  preci- 
sion, you  shall  be  no  more  able  to  pierce  him  than  to  penetrate  the 
hard  shell  of  a  tortoise  with  a  rye  straw.  Such  is  man,  and  so  must 
he  be  understood  by  those  who  would  lead  him,  even  to  his  own  best 
interests.^ Abraham   Lincoln. 


PLANT  OF  THE   V    S.   LIQUID    AIR  A  OXYGEN  COMPANY,  LOS  ANGELES,  CAL. 

Interior  View. 
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CaEiiininini^  CsiMforiniflSi  IBree^es 


By  Willb^H'  BasseU 


CALIFORXIA  air  condensed  into 
li(|iiiil  state  anfi  packed  for  export, 
is  the  latest  product  of  the  Cjolden 
State  to  appear  upon  tlie  market. 
It  is  now  possible  to  eat  California  or- 
anges which  have  never  left  California 
air  in  their  long  journey  across  the  con- 
tinent, and  indeed  they  may  be  served  at 
one's  table  with  a  sauce  of  the  breezes 
which  lilow  over  their  native  groves. 

A  comj)rehensivc  plant  for  the  manu- 
facture of  li(|uid  air  and  of  oxygen  has 
been  erected  in  the  city  of  Los  Angeles, 
which  is  the  only  plant  in  the  country 
manufacturing  these  products  on  a  com- 
mercial scale,  with  the  exception  of  a 
New  York  |)lant  whose  output  is  con- 
fined to  surgical  and  metallurgical  uses. 
The  plant  will  presently  have  a  capacity 
of  4S0  gallons  of  liquid  air  or  50,000 
cubic    feet   of   oxygen   per   day   of   ten 


hours.  With  an  unlimited  supply  of 
raw  material  and  an  output  limited  solely 
by  the  capacity  of  the  compressor,  there 
remains  only  the  question  of  finding  a 
market,  anrl  i)resent  indications  point  to 
a  growing  demand  for  these  novel  wares. 
Situated  in  the  heart  of  a  warm,  fruit- 
growing country,  without  natural  ice,  and 
separated  from  its  chief  markets  by  tre- 
mendous stretches  of  hot  country,  the 
question  of  refrigeration  of  fruit  cars  is 
one  of  the  most  important  which  the  Cal- 
ifornian  has  to  consider.  If,  as  is  hoped, 
the  product  of  the  Los  Angeles  factory 
can  Ix-  used  as  a  successful  substitute  for 
manufactured  ice,  the  market  is  at  hand, 
and  the  new  industry  is  ideally  located. 
I'ruit-growcrs,  car-builders,  merchants, 
shipping  agents,  and  packers  await  with 
interest  the  extended  trials  wliicli  are 
now   being   instituted. 

(433) 
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PLANT   OF   THE    U. 


S.    LIQUID   AIR    &   OXYGEN    COMPANY, 
Exterior  View. 


LOS    ANGELES,    CAL. 


This  question  of  refrigeration  of  ships 
and  icing-  of  cars  has  come  to  be  one  of 
the  Hving  issues  of  the  past  few  months, 
through  the  spirited  controversy  arising 
over  the  alleged  abuses  of  the  private 
refrigerator-car  system ;  and  the  details 
of  the  far-reaching  and  costly  organiza- 
tion of  these  systems  have  been  made 
known  to  an  interested  public.  The  im- 
portance of  economical  and  effective  re- 
frigeration to  the  public  welfare  and  the 
private  pocketbook,  has  been  illustrated 
by  these  discussions  in  the  public  print, 
and  the  problem  has  ceased  to  be  one  of 
special  and  technical  interest. 

Wliether  liquid  air  is  the  solution  of 
one  phase  of  the  problem,  the  conserva- 
tive investigator  is  not  yet  ready  to  an- 
swer ;  but  the  indications  are  persistently 
pointing  that  way,  and  so  definite  and 
probable  are  these  indications  of  success, 
that  packers,  and  operators  of  refriger- 
ator-car lines, have  entered  into  a  contract 
with  the  Los  Angeles  manufacturers  for 
the  erection  in  Chicago  of  a  still  larger 
liquid-air  plant,  and  are  about  to  enter 
into  experiments  in  its  use  upon  an  ex- 
tended scale  which  will  insure  definite  re- 
sults in  the  near  future.  Meanwhile  the 
use  of  liquid  air  in  the  arts  and  crafts  and 
in  medicine  continues  to  increase  the  de- 
mand, to  offer  new  a])plications  for  its 
u.se,  and  to  extend  a  knowledge  of  its 
jn-opertics. 


So  little  is  as  yet  generally  known  of 
its  nature  and  habits  that  it  is  only  re- 
cently that  the  express  and  transportation 
companies  have  consented  to  transport  it 
under  any  circumstances.  It  is  now 
shipped  daily  to  distant  points,  in  tanks  of 
galvanized  sheeting,  with  no  thought  of 
danger. 

The  process  of  manufacture  of  liquid 
air  and  its  suitability  for  purposes  of  re- 
frigeration, are  easily  understood  by  the 
layman.  It  is  a  matter  of  common 
knowledge  that  the  change  of  any  sub- 
stance from  the  gaseous  to  the  liquid  or 
the  solid  state  is  accompanied  b_v  a  change 
of  temperature :  or,  in  other  words,  that 
the  state  of  a  substance,  as  to  whether  it 
is  gas,  solid,  or  liquid,  depends  upon  its 
temperature.  Thus  water  at  a  lower 
temperature  becomes  ice,  and  at  a  higher 
temperature  steam.  Ice  occupies  a 
slightly  larger  volume  than  the  water 
from  which  it  came,  and  steam  a  much 
larger  volume,  so  that  the  volume  and 
temperature  both  vary. 

The  first-hand  way  to  reduce  volume, 
whether  of  a  bale  of  hay  or  a  given  gas, 
is  by  pressure,  so  that  the  process  of  re- 
duction of  a  gas  to  a  liquid  is  seen  to  con- 
sist in  lowering  its  temperature  and  con- 
densing it  by  pressure^ 

Early  experimenters"  ignored  the  as- 
sistance to  be  gained  by  lowering  the 
temperature,  and  strove  to  procure  re- 
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suits  by  pressure  alone.  It  was  presently 
found  that  pressure  alone,  without  means 
of  attaining  and  securing  low  tempera- 
tures, was  insufficient.  Every  gas  was 
found  to  have  a  certain  temperature 
above  which  it  refuses  to  liquefy  at  any 
pressure,  and  this  has  been  called  the 
critical  temperature  of  the  gas.  As  the 
gas  approaches  the  critical  temperature, 
the  least  decrease  in  temperature  or  in- 
crease in  pressure  causes  it  to  pass  over 
into  the  liquid  state.  The  critical  tem- 
perature of  air  is  220°  below  zero  Fah- 
renheit, and  the  critical  pressure  about 
600  pounds  per  square  inch,  and  the  tem- 
perature of  liquid  air  at  atmospheric 
pressure  is  312.6°  below  zero. 

If  liquid  air  is  allowed  to  evaporate,  it 
must  absorb  the  same  amount  of  heat 
that  it  lost  in  the  process  of  liquefaction. 
This  heat  will  be  absorbed  from  the  sur- 
rounding atmosphere  when  the  internal 
heat  of  the  gas  is  not  sufficient  to  efifect 
its  evaporation  ;  and  the  surrounding  area 
— be  it  refrigerator  car  or  ice-box — is 
thus  left  chilled  by  the  absorption  of  its 
heat. 


It  is  evident  that  if  the  car  is  chilled 
before  starting  on  its  journey,  and  all 
inlets  closed,  the  only  heat  to  be  com- 
bated would  be  that  coming  through  the 
walls  of  the  car,  so  that  the  amount  of 
refrigeration  necessary  in  such  a  car 
would  depend  upon  the  completeness 
with  which  it  is  insulated  or  protected 
from  outside  heat.  With  the  present  sys- 
tem of  ice  refrigeration,  the  air  in  a  car 
is  full  of  moisture,  which  must  be  kept  in 
circulation,  and  which  is  absorbed  by  the 
walls  and  renders  the  insulation  incom- 
plete and  imperfect.  In  this  respect,  the 
use  of  liquid  air,  which  in  process  of  con- 
densation has  been  deprived  of  its  moist- 
ure, is  far  superior  to  ice,  as  the  dry  cold 
preserves  the  qualities  of  fruit  and  meat 
unchanged.  This  also  avoids  the  neces- 
sity of  circulation,  and  thus  reduces  tre- 
mendously the  amount  of  new  heat  to  be 
overcome  as  the  journey  progresses. 

Another  strong  point  in  favor  of  liquid 
air  is  its  weight.  As  compared  with  ice, 
the  difference  is  tremendous.  As  com- 
pared with  annnonia  and  carbonic  acid 
gas,  the  advantage  is  greatly  in  favor  of 
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liquid  air  by  reason  of  the  difference  in 
the  weight  of  the  receptacles,  since  am- 
monia and  carbonic  acid  gas  must  be  re- 
tained in  powerful  and  bulky  steel  cylin- 
ders, whereas  liquid  air  may  be  conveyed 
in  light  galvanized-iron  tanks.  The 
liquid-air  tank  being  once  in  place  in  a 
car,  its  natural  loss  by  evaporation  would 
lie  about  ?>  per  cent  per  day,  and  this 
would  also  be  the  approximate  loss  in 
transporting  it  in  the  boxes  lined  with 


hair  felt  in  which  it  is  shipped  from  the 
plant.  A  simple  automatic  arrangement 
for  forcing  the  flow  and  evaporation, 
makes  use  of  the  varying  length  due  to 
expansion  of  an  iron  rod  traversing  the 
car. 

The  process  in  use  in  the  works  of  the 
United  States  Liquid  Air  &  Oxygen 
Company  in  Los  Angeles,  under  the  di- 
rection of  G.  A.  Bobrick,  is  quite  differ- 
ent from  that  heretofore  used,  and  much 


CANNING    CALIFORNIA    BREEZES 


497 


cheaper.  Generally  stated,  all  of  the  proc- 
esses consist  in  compressing  the  air,  ab- 
stracting the  heat  produced  by  compres- 
sion, and  then  expanding  into  a  suitable 
vessel,  and  directing  the  current  of  ex- 
])anded  cold  air  over  or  along  the  pipes 
through  which  the  incoming  compressed 
air  flows.  The  cooling  is  thus  made  cum- 
ulative. The  incoming  compressed  air 
gradually  drops  in  temperature  until  it 
reaches  the  critical  temperature,  when 
liy  further  expansion  part  of  it 
liquefies. 

In  the  Tripler  process,  the  expansion  is 
effected  through  a  throttle  valve  from 
high-pressure  to  low-pressure  tanks.  The 
drop  in  temperature  due  to  this  free  ex- 
pansion, equals  about  one-half  a  degree 
Fahrenheit  for  every  15  pounds'  drop  in 
pressure  at  normal  temperature,  and  is 
gradually  iTicreased  as  the  temperature  of 
the  air  before  expansion  decreases.  To 
manufacture  liquid  air  economically  by 
this  free-expansion  process,  it  is  neces- 
sary that  the  air  be  reduced  by  3,000  to 
4,000  pounds'  pressure  to  the  square  inch 
in  at  least  four  stages,  and  the  heat  of 
compression  abstracted  during  and  after 
each  stage. 

In  the  Los  Angeles  plant,  however,  ex- 
pansion is  effected  in  a  motor  or  turbine. 
The  air  thus  performs  external  work,  the 
drop  in  temperature  depending  upon  the 
work  done.  In  addition  to  this  system 
of  adiabatic  expansion,  and  the  free  ex- 
pansion process,  there  is  a  third  which 
combines  the  two  processes. 


Mr.  Bobrick  says  of  the  cost  of  pro- 
duction : 

"In  practice  I  prefer  to  compress  the  air 
to  about  300  pounds  to  the  square  inch,  and 
expand  it  in  a  turbine  to  about  atmospheric 
pressure.  It  may  therefore  be  seen  at  a  glance 
that  the  adiabatic  expansion  process  is  the 
most  efficient  and  economical  one,  as,  besides 
die  great  gain  in  thermal  advantage,  about  50 
per  cent  of  the  work  done  in  the  compressor 
may  be  recovered  and  used  for  compressing 
more  air.  In  the  third  process,  I  prefer  to 
compress  the  air  to  from  3,000  to  4,000  pounds 
to  the  square  inch,  then  expand  it  through  a 
throttle  valve  to  about  60  pounds,  using  the 
air  so  expanded  for  cooling  the  incoming  com- 
pressed air,  and  then  e.xpand  it  adiabatically 
in  a  motor  to  atmospheric  pressure.  A  500- 
horse-power  plant  will  make  liquid  air  by  free 
expansion  at  a  cost  of  about  5  cents  per  gallon  ; 
by  the  third  process,  at  about  3  cents  per  gal- 
lon; and  by  the  second,  at  less  than  1  cent  per 
gallon." 

It  is  no  longer  seriously  expected  that 
liquid  air  will  prove  efficient  and  prac- 
tical as  a  motive  power,  save  in  a  small 
way,  where  it  may  be  used  as  a  by-prod- 
uct ;  but  its  use  in  the  purification  of 
chemicals  and  wines,  its  employment  in 
surgery,  and  its  constantly  extending  use 
in  connection  with  other  gases  to  secure 
burning  mixtures  of  extremely  high  tem- 
peratures for  use  in  the  welding  and  re- 
duction of  metals,  have  created  a  steady 
demand  for  its  manufacture,  and  for  the 
manufacture  of  oxygen  by  fractional  dis- 
tillation from  liquid  air.  When  the  use 
of  liquid  air  for  refrigeration  has  been 
shown  to  be  practical  and  economical,  it 
must  at  once  take  its  place  as  one  of  the 
world's  great  staples. 


Uplifts 
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LL  common  things,  each  day's  events. 
That  with  the  hour  begin  and  end. 
Our  pleasures  and  our  discontents. 

Are  rounds  by  which  we  may  ascend. 

H.    W.   Longfellow. 
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IT  was  iiiid-ilay  on  the  tableland  of 
L'tali,  and  the  sun's  rays  came  down 
with  a  fierce  heat.  The  man  had 
crawled  under  a  ledge  of  rock  which 
afforded  a  little  shade.  Sitting  on  the 
ground,  he  began  knocking  against  the 
edge  of  the  rock-cleft  with  his  pick,  with- 
out thought  of  what  he  was  doing.  Apiece 
of  the  rock  became  dislodged  and  fell  at 
his  feet.  He  gave  it  a  casual  glance,  then 
one  of  more  interest.  Finally  he  picked 
up  the  cliunk,  hurriedly  pulled  a  magni- 
fying glass  from  his  pocket,  and  studied 
every  corner  of  the  rough  surface. 

\\'hat  he  found  caused  the  man  to 
spring  up  and  wield  his  prospector's  pick 
with  both  hands  until  a  dozen  fragments 
lay  at"  his  feet.  Carefully  gathering  up 
c\ery  particle,  he  placed  them  in  a  bag, 
and  again  started  on  his  way  thought- 
less of  the  deadly  heat,  of  his  lips  cracked 
for  want  of  water.  He  was  half  insane 
before  the  desert  journey  was  over;  but 
he  managed  to  reacli  the  nearest  settle- 
ment, staggered  into  the  assay  office  and 
dropped  to  the  floor  unconscious.  The 
men  in  the  room  lifted  him  up,  revived 
him  with  a  liberal  dose  of  whiskey  and 
water,  and  opened  his  bag.    The  experts 
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in  mineralogy  were  amazed.  Well  they 
might  be,  for  the  unerring  crucible  test 
show-ed  that  the  chunks  of  rock  contained 
so  much  pure  silver  that  a  ton  would 
yield  no  less  than  twelve  pounds. 

Old  miners  in  Utah  still  tell  this  story 
about  the  discovery  of  the  Parley's  Park 
lode.  Parley  lived  to  go  back  and  get 
some  of  the  fabulous  wealth  which  has 
been  taken  from  that  desert  plateau ;  but 
only  a  little  bit,  for  it  is  an  actual  fact,  as 
the  records  show,  that  over  three  million 
pounds — 1,.^00  tons — in  weight  of  pure 
silver  has  thus  far  been  taken  from  this 
wonderful  deposit,  wdiich  might  have  re- 
mained unknown  to  this  day  had  those 
idle  blows  of  the  pick  not  accidentally  hit 
the  very  vein  itself.  Small  wonder  is  it 
that  now,  as  forty  years  ago,  you  can  run 
across  the  "color  hunter"  in  the  mountain 
pass  or  high  up  on  the  slope,  possibly 
wading  in  the  ice-cold  waters  of  a  moun- 
tain stream  or  taking  his  life  in  his  hands 
in  the  mid-desert  with  only  the  water  and 
food  packed  on  his  back  between  him  and 
death — fascinated  by  the  lure  of  the  gold. 

There  are  two  kinds  of  prospector, 
however — one  who-  is  satisfied  to  obtain 
the  metal  in  any  form,  and  the  pocket- 
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Ininter.  The  latter  individual  considers 
himself  above  the  other  type  of  pros- 
pector, terming'  himself  a  "professional.'' 
Many  a  one  has  spent  the  better  part  of 
his  life  in  explorino-  beds  of  streams  and 
dry  valleys  in  search  of  pockets.  In 
Southern  Oregon  the  pocket-hunters 
have,  perhaps,  been  more  numerous  than 
elsewhere  in  the  United  States,  as  this 
section  of  the  State  has  yielded  a  large 
amount  of  gold  in  this  form.  These  pros- 
pectors, however,  depend  upon  the  i)ick, 
shovel,  and  pan,  as  do  their  fellows ;  but 
they  seldom  dig  further  into  the  side  of 
the  bank  or  hill  than  their  shovel  will 
reach,  relying  upon  the  outcropping  of 
ore-bearing  ledges  to  contain  the  sources 
of  wealth  they  covet. 

The  ordinary  prospector,  as  already 
stated,  sometimes  wades  through  the  bed 
of  the  stream  or  tramps  over  its  sand  if 
it  is  "dry,"'  here  and  there  tilling  his  pan 
with  the  material.  Then,  immersing  the 
pan  in  water,  he  thus  separates  the  sand 
from  the  other  earthy  matter,  and  gradu- 
ally spilling  out  the  particles  gazes  at  the 
bottom  of  the  pan  to  note  any  glittering 
streak  which  may  betoken  the  presence 
of  gold.  If  he  is  working  along  the  side 
of  a  hill  where  he  believes  the  ledge  of 
rock  may  contain  a  vein  of  gold-bearing 
ore,  he  breaks  off  likely  portions  with 
his  pick,  crushes  them  as  best  he  can,  and, 
dropping  the  dust  and  fragments  into  his 
pan,  repeats  the  separation  process. 
Sometimes  the  prospector  has  utilized  the 
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Digging  Wealth  from  the  Bowels  of  the  Earth. 

cradle  as  a  substitute  for  the  pan ;  but 
as  the  latter  can  readily  be  carried  from 
place  to  place  strapped  on  his  back  or  on 
the  back  of  his  burro,  he  can  go  over 
more  space  by  using  the  simpler  process 
than  where  he  employs  the  cradle. 

But  whether  a  man  is  content  to  get 
the  color  in  whatever  form  he  finds  it,  or 
spends  year  after  year  in  pocket-hunting, 
fortune  comes  when  least  expected.  For 
the  story  of  Parley's  Park  has  many 
sequels  in  the  West.  Every  prospector 
in  the  Rocky  Mountains  has  heard  the 
tale  of  how  old  Tom  Cruise  discovered 
the  great  Drum  Lomond  mine.  For 
years  the  old  miner  had  been  sluicing  out 
the  gold  in  the  bed  of  a  creek  a  few  miles 
from  Helena.  Some  days  he  secured  less 
than  a  dollar's  worth,  and  other  days  five 
times  as  much.    The  uncertainty  was  dis- 
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courae:in£r  •  ''I't  lie  li'i'^l  experience  enough 
to  know  that  the  ledge  from  which  the 
gold  had  been  washed  must  be  some- 
\vhcre  in  the  vicinity ;  so  he  explored  the 
valley,  but  without  result.  Then  he 
climbed  the  sides  for  hundreds  of  feet. 
At  last  he  saw  a  projection  which  was 
apparently  rock  covered  with  earth  and 
leaves.    A  few  digs  with  the  shovel  laid 


of  history  that  the  wealth  of  this  mine 
has  erected  some  of  the  finest  buildings  in 
St.  Louis,  where  the  owners  invested 
their  profits. 

The  musical  sounding  word  "Tono- 
pah"  has  become  familiar  throughout  the 
country  as  the  title  of  the  last-discovered 
wealth-producing  region.  The  discoverv 
of  its  riches  reads  like  a   romance.     It 


OiNE  OF    THE   ARMS   OF   A       GOLD   SHIP." 
.^fler  llie  yold  is  extracted,  the  debris  is  carried  out  by  means  of  these  arms,  and  piled  iu>. 


bare  the  outcropping  of  the  ore  vein 
which  was  to  become  one  of  the  most 
famous  in  the  world. 

Montana  also  contains  the  (jranite 
Mountain  mine,  which  was  supposed  to 
consist  merely  of  surface  ore.  The 
shrewd  superintendent  noted  indications 
which  led  him  to  believe  another  ore 
body  lay  beneath.  The  mine  owners, 
however,  disagreed  with  him,  and  he 
began  investigating  for  himself  when  the 
veins  ajjpearcd  to  be  cxhau.sted.  On  the 
very  day  he  received  a  telegram  to  aban- 
don the  claim,  he  made  the  discovery  of 
the  lode  beneath.  The  telegram  he  sent 
bis  employers  caused  them  to  give  him 
carte  blanche  n\  the  way  of  sjiending  their 
monev  to  reach  the  ore.     It  is  a  matter 


was  made  by  a  Xcvada  lawyer  whose 
knowledge  of  the  yellow  metal  was  lim- 
ited to  the  coins  he  occasionally  received 
as  fees.  Appointed  district  attorney  of 
Nye  county,  he  decided  to  make  a  trip 
into  the  .southern  ]5art  of  his  territorj'  to 
get  acquainted  with  its  few  settlers.  As 
there  was  no  railroad  or  wagon  road,  he 
started  out  with  a  pack  train  of  burros, 
his  outfit  including  a  miner's  pick.  At 
mghtfall  on  the  first  day  out,  he  en- 
camped at  what  the  Indians  call  "Tono- 
pah"— meaning  "water  near  the  surface." 
The  following  morning  he  noticed  near 
the  spring  several  ledges  of  black  quartz 
which  contained  streaks  of  yellow.  Hard- 
ly believing  it  could  be  gold,  he  brought 
hack   some   pieces.      On   being   assayed, 
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some  of  the  specimens 
showed  an  average  of 
$500  in  gold  to  the  ton. 
The  young  lawyer  con- 
fided in  his  wife  and  one 
or  two  friends.  They 
fitted  out  an  expedition, 
and,  returning  to  Tono- 
pah,  located  several 
claims.  The  wife  was 
asked  to  christen  the  first 
one  and  called  it  Miz- 
pah.  Two  tons  of  ore 
taken  from  this  claim 
yielded  enough  gold  and 
silver  to  pay  all  the  expenses  of  the  party, 
the  haul  of  150  miles  to  the  railroad, 
transportation  and  smelting  charges,  and 
leave  a  surplus  of  $600  to  the  discoverer. 

This  happened  in  1900.  Since  then, 
silver  and  gold  to  the  value  of  five  mil- 
lion dollars  have  been  taken  from  the 
earth  within  a  radius  of  two  miles  from 
the  spring.  A  city  of  over  5,000  people 
has  come  into  existence  in  this  Nevada 
desert. 

But  the  Mizpah,  named  by  the  wife  of 
the  Nevada  wealth-finder,  has  been  true 
to  its  title ;  and  to-day,  as  six  years  ago, 
is  the  richest  of  all  the  claims.  On  it  the 
miners  have  driven  a  tunnel  nearly  2,000 
feet  long,  every  foot  of  which  is  in- 
closed by  gold  and  silver  ore. 


Panning  Gold  Dust  on  the  Beach  at  Nome,  Alaska 


There  are  darker  chapters  in  the  his- 
tory of  the  western  gold  hunters — for  ex- 
ample, Treasure  Hill,  situated  in  Ne- 
vada, the  State  which  the  Comstock  lode 
has  given  such  a  reputation.  Nearly  a 
half-century  ago,  the  ore  from  fully  a 
hundred  openings  in  the  mountain  side 
on  which  it  stands  was  brought  to  Treas- 
ure Hill,  making  it  one  of  the  richest  and 
for  the  time  one  of  the  most  active  com- 
munities in  the  West.  Companies  were 
formed  by  the  score  to  secure  the  deposits 
of  precious  metal.  Then  came  the  day 
when  the  pioneer  miners,  cutting  into 
the  hillside,  found  the  veins  were 
"pinched."  They  began  selling  stock  in 
companies  in  which  they  were  interested. 
As  quickly  as  when  the  veins  were  dis- 


A   "GOLD   SHIP"   IN   OPERATION. 
These  giant  dredfes,  operated  by  electricity,  scoop  up  5,000  tons  of  earth  daily,  and  separate  the  yellow  flakes 

from  the  sand  and  rock. 
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covered,  tlic  antiounccnient  spread  that 
tile  end  (if  the  (ire  was  in  si_q;ht.  A  jKiiiic 
fiillowed,  and  Treasnre  Jlill  was  desert- 
ed. I'ossilily  its  Imtels,  st(jres.  and 
dweliing-s  arc  stan(hni;  yet.  A  few  years 
ag;o  a  traveler  chanced  throui^h  the  ])Iace, 
and  saw  sjlasses  and  hottles  on  tlie  bars 
of  the  saloons,  cues  and  lialls  on  the  bil- 
liard tables  in  the  hotels,  row  after  row 


tlKTTlSG  Ol'T  Ore  in   Hand-Cars. 

of  dwellincjs.  some  with  doors  ojien.  but 
not  a  lumian  being;  was  visible. 

Yet  the  day  may  come  when  some 
prosjiector  will  aijain  e.\|ilore  the  shafts 
and  tunnels,  and  ]ierha[)S  with  a  few 
blows  of  his  pick  will  open  up  another 
sor.rce  oi  wealth  as  gjreat  as  that  wdiich 
built  the  city.  The  history  of  the  Coni- 
stock  lode  proves  that  such  is  not  impos- 
sible. Tliis  great  grou[)  of  mines  has 
perhaps  had  as  many  ups  and  down  since 
the  first  shovelful  of  ore  was  taken  out 
of  the  earth  as  any  in  the  world.  Its 
valuation  in  the  stock  market  shows  how 
it  has  Ijccn  regarded.  James  G.  Fair  dis- 
covered a  mass  of  ore  in  1875  when  peo- 
l)le  were  leaving  the  town  by  hundreds, 
just  as  they  had  deserted  Treasure  Ilill, 
and  empty  houses  were  being  bought  to 
be  torn  to  pieces  for  firewood.  Then 
came  the  bonanza  annotmcement,  and  in 
a  short  time  the  value  of  the  pro])erty  was 
estimated  at  no  less  than  a  hundred  mil- 
lion dollars.  Within  twentv-five  vears  it 
had  shrunk  to  less  than  $2,000,000.  Last 
year  the  v;due  of  the  metal  it  produced 
was  about  $1,.=;00,000.  Still  another  mass 
of  ore  may  lie  discovered  any  day  which 
will  again  increase  its  value  ten-fold  or 
t\vent\-fold,  altlu.nigh  the  most  optimistic 
dare  not  [predict  that  the  discovery  which 


Fair  made — purely  by  accident — will  ever 
be  equaled,  for  the  ore  extended  no  less 
than  1,300  feet  in  length,  while  its  width 
was  over  500  feet — everv  ton  worth  at 
least  $1,000. 

The  newsjiaijers  of  late  have  had   all 
sorts  of  stories  about  "Scotty"  and   his 
hoard  of  wealth  in  the  Death  \'alle\-  of 
California:  but  iti  ."southern  California  is 
another      region      which 
may    any    day    ])rove    a 
bonanza     to     the     gold- 
Inniter.       It    is    a     "lost 
mine."    Hack  in  the  earlv 
eighties  a  man  with  one 
leg   of    flesh    and    blood 
and  one  of  wo(id  stump- 
ed into  a  saloon  in  wdiat 
was  then  a  little  border 
settlement.      Thro  wing 
down      two     or      three 
lum]5s    of   a    dingy    red- 
dish -  coIore(_l     substance 
on  the  vomiter.    he    ex- 
clai?ned  :    "Will  that  pay 
the  price  of  a  drink?" 
The  liar-tender  picked  up  a  lump  and 
turned  it  over  betw'een  his  fingers.     lie 
picked  up  another,  then  called  a  man  who 
was  sitting  at  a  table.    "Come  here,  Bill, 
what  do  you  make  out  of  this'" 

Bill  looked  at  the  lum])s  with  the  crit- 
ical eye  of  an  ex])ert,  then  at  tlie  one- 
legged  visitor.     "\\'her'd  you  get  this?" 
"That's  just  what  I  ain't  tellin'.    What 
I  want  to  know  is,  do  I  get  a  drink?"' 

"I  reckon  you  do.  That's  some  of  the 
finest  burnt  gold  as  I  ever  seen." 

While  "Pegleg,"  as  they  called  him.  got 
as  drunk  as  a  lord  to  celebrate  his  find, 
no  one  could  make  him  dro])  tlie  slightest 
clue  as  to  the  location,  except  to  say  that 
it  w'as  "over  there,"  pointing  to  a  group 
of  three  mountain  peaks.  In  a  few  days 
he  liad  parted  from  all  his  nuggets  and 
left  town.  Though  followed  by  an  eager 
band  of  gold-hunters,  he  managed  to 
evade  them,  and  they  searched  in  vain  for 
his  treasure.  In  a  few  weeks  "Pegleg " 
turned  up  with  another  lot  of  nuggets, 
and  when  these  were  gone,  disapjieared 
in  the  desert — never  to  l)e  seen  again. 
'N'ears  passed,  and  the  "IVgleg  mine."  as 
it  had  iieen  dubbed  by  jieojile  in  that  part 
of  California,  had  been  nearly  forgi^itten. 
Work  had  begun  on  the  building  of  the 
Southern  Pacific  Railroad  ;  and  the  town 
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where  Pegleg  had  first  shown  his  wealth 
was  full  of  engineers,  foremen,  and  la- 
borers. One  day  a  squaw  came  into  the 
place  to  buy  some  meat,  and  astonished 
the  market  man  by  offering  him  a  nugget 
the  size  of  a  man's  thumb  in  payment. 
News  spread  like  wildfire  that  the  "Peg- 
leg"  mine  had  been  found  again,  but  no 
amount  of  persuasion  could  induce  the 
Indian  woman  to  reveal  her  secret.  She 
merely  pointed  to  the  three  peaks.  Im- 
mediately there  was  an  exodus  from  the 
place ;  but  while  many  never  reached  the 
mountains,  dropping  down  on  the  way 
or  returning  deterred  by  the  hardships 


out  to  the  passenger  as  the  location  of 
the  Pegleg  mine. 

But  there  are  prospectors  out  in  Cali- 
fornia with  muscles  of  steel  and  nerves 
of  wire,  whose  movements  are  actuated 
by  the  electric  current.  Strange  as  it 
may  seem, these  prospectors  are  following 
in  the  very  path  of  the  Argonauts  of  '49, 
for  they  are  working  in  the  abandoned 
placer  mines  which  turned  the  country 
along  the  Yuba  river  literally  upside 
down.  The  natives  call  them  "gold 
ships,"  but  no  stranger  craft  ever  floated, 
for  they  actually  make  their  own  water- 
way,    in  short,  they  are  great  floating 


WASHING   GOLD   DUST   FROM   THE   HILLS  BY   MEANS  OF   HYDRAULIC 
Scene  in  eastern  Washington. 


of  the  trip,  the  experienced  prospectors 
who  explored  the  region  did  not  find  a 
trace  of  the  color.  The  squaw  started  off 
with  her  food,  but  never  returned,  and 
was  probably  murdered  by  some  of  the 
wealth  seekers,  for  the  gold  she  might 
have  concealed  about  her.  The  three 
peaks  are  plainly  visible  from  the  South- 
ern Pacific  trains,  and  are  often  pointed 


dredges  which  are  wrecking  the  land- 
scape in  this  part  of  the  State  in  their 
eagerness  for  riches. 

A  few  years  ago  the  idea  occurred  to 
some  genius  that  these  miles  of  gravel 
workings  in  the  vicinity  of  Oroville 
might  still  have  gold  enough  to  sift  them 
over ;  but  the  question  arose,  how  to  do 
the   sifting  economically  and   efficiently. 
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The  drcdq'e  answered  the  question  :  and 
nmv  (iver  a  dozen  ol  the  gol''  ships  are 
ihgsin.i;'  up  the  country  again  and  tln'ow- 
in<;'  it  into  Hitle  nn.untains  liehind  tlieni, 


JitAI'    I'l       \     (  .1    LP-.MlM-.'.     SH\l    1     IN     THK    eOL'>KADO 
DESKItT. 

Tilt-   uiiiKT^  descend    by    means  of   a   bncket    and    rope 
attached  to  the  hand  windlass. 


as  tliey  cat  their  \va\'  alonsj — sometimes 
throui^h  merely  a  liank  of  sand  and 
gravel,  hut  sometimes  through  a  farm  or 
orange  grove,  for  field  and  orchard  are 
heing  ruthlessly  torn  up  when  necessary 


to   satisfy  their   ra\'enous   appetites.     As 
stated,   the   (h'edges   move   in   a   ])ond   of;| 
water    in>l    almul    Large   enough   to  iloatl| 
them.     .Armed  with  an  endless  chain  of 
steel  huckets,  day  and   night   they  kee]) 
iligging   away,    the   liuckets   of   inaterial  | 
l)eing   hauled   alitiard.   emptied,   ami   the  j 
stuff  washed  in  sluices,  just  as  the  pros- 
])ector   who   was    here    fifty    vears   ago 
washed   out    his   dirt.     Stretched  across 
the  sluices,  however,  are  bars  or  riftles 
containing   mercury,  which    catches    the 
gold  and  holds  it,  the  rest  of  the  dchris 
heing  piled  up  back  of  the  gold  ship. 

.\nd  it  is  an  actual  fact  that  tlie  amount 
of  gold  secured  is  so  small  that  it  aver- 
ages less  than  twelve  cents'  worth  to  a 
ton,  so  that  although  each  of  these  giant 
diggers  scoops  out  and  sorts  3,000  tons 
of  rock,  sand,  and  gravel  every  twenty- 
four  liours,  it  secures  only  $600  in  gold 
for  its  work.  It  must  be  kept  steadily  in 
operation  to  pay  its  cost  and  mainte- 
nance land  this  is  why  the  electric  current 
that  actuates  its  machinery,  may  not  be 
cut  off  for  months  at  a  time.  It's  not  a 
cheap  prospector,  for  to  build  the  smallest 
of  the  lot  required  $50,000!  but  if  the 
color  is  there,  it  is  sure  to  find  it.  It 
makes  no  mistakes,  and  never  gets  tired. 


Making  Good 


4,^!*fc^^  HIS  world  was  not  constructed  fur  the  lazy  man  of  dreams; 
/l(  V^      One  flash  is  not  a  nugget  —  gold  is  constant  with  its  gleams; 
v^^^.       The  world  keeps  looking  higher  than  the  level  you  ve  attained, 
r)^         And  thinks  you  retrograding  till   tis  certain  you  have  gained. 

No  standstill  will  it  tolerate  ;  slide  hack,  and  you  will  see 
Your  name  among  the  "  has-beens  '  as  a  harmless  **  used-to-be." 
The  standard  you  established  when  you  did  the  best  you  could, 
^'  AS  but  your  aftidavit  that  you'd  keep  on  making  good. 

— Success  Magazine. 
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IN  prehistoric  times  men  built  liouses 
without  stoves  or  chimneys — crude 
structures  roughly  put  together  or 
hollowed  out  of  rocky  hillsides.  To- 
day they  are  about  ready  to  do  the  same 
thing',  but  in  a  different  way ;  and  the 
modern  house  without  a  chimney,  while 
not  yet  actually  realized,  is  a  possibility 
of  the  near  future,  which  will  represent 
the  very  latest  triumph  of  scientific  prog- 
ress and  mechanical  skill  as  applied  to 
domestic  welfare. 

Electricity  has  made  this  possible, 
without  sacrifice  of  comfort  or  conveni- 
ence. The  .subtle  current,  in  fact,  has 
been  so  harnessed  and  trained  to  serve 
man's  uses  that  it  has  become  an  indis- 


pensable factor,  not  only  in  the  larger 
field  of  commercial  and  municipal  life, 
where  its  usefulness  was  first  developed, 
but  also  in  the  dome.stic  life  of  the  home. 
Here  at  last  it  comes,  insisting,  with 
claims  tliat  cannot  be  gainsaid,  that  it  is 
the  best  of  house-servants.  It  is  untir- 
ing, responds  promptly  to  call  at  any 
hour  of  the  day  or  night,  cares  naught 
for  holidays  or  special  privileges,  and  is 
the  verv  genius  of  comfort,  cleanliness, 
and  good  health. 

The  first  house  ever  built  to  illustrate 
the  complete  application  of  electricity  to 
the  uses  of  domestic  life,  is  shown  in  the 
accompanying  cut.  It  is  the  honie  of 
^Ir.H.W.Hiilman,  of  Schenectady, N-.Y., 


WHER2  ELECTRICITY   IS   SERVANT. 

Residence  of  H.  W.  Hillman,  Schenectady,  N.  Y.    First  house  ever  built  representing  the  complete  application 

of  electricity  to  tlie  uses  of  domestic  life.    Not  only  heated  and  lichted  by  electricity, 

but  equipped  with  every  conceivable  electrically-operated  device 

for  cooking  and  other  domestic  purposes. 
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BASErnenT  Pl.A^\ 

WIRING    SYSTEM    (BASEMENT   I'LAN)    IN    RESIDENCE    OF    H.    \V.    IIILLMAN,    SCHENECTADY.    N     Y. 


aiul  was  Iniilt  in  tlie  sprinc^  of  1'105.  It 
strikiiin;ly  illustrates  the  ])riiici]}le  of  the 
"survival  of  tlie  fittest."  for  under  all 
ordinary  conditions  of  the  weather  it 
sjiows  the  possibility  of  dispensinj^  witii 
all  such  useless  appendages  as  chimricys. 
This  house  is  equipped  with  every  con- 
ceivable manner  of  electrical  device  for 
doinsr  the  work  of  the  household — liirht- 


ing  and  warming  the  house  ;  chopping  the 
meat  and  vegetables,  cooking  tliem.  and 
boiling  the  kettle :  running  the  sewing 
machine  ;  and  so  on.  In  principle  these 
devices  are  not  new — for  they  embody 
simply  the  well-known  principles  of  the 
use  of  a  magnetic  field  to  produce  mo- 
tion, or  of  a  resistance  in  a  circuit  to  pro- 
duce heat — but  in  their  variety  of  appli- 


HEATmC  WIW 
LIGHTmO     ■ 

ctiLina  UATTP 

POPTABl-E    L.AMT> 
mmjlMOM  HEATED 

rmr.H  vall  pfxeptaclt   ^ 

SWITCH  a 

COOKIHG  DEVICES  • 

AJW  tlCATKD  ea 

VALU  ntCtPTACLK  = 
SnAP  SWITCH 


FIRST     FLOOR    I'l.AN    OF 


"F-IRST  F-L.OOR    PUAJT 

niLLMAN     RESIDENCE,    SHOWING     SYSTEM     OF     WIRING     FOR     VARIOL'S 
DOMESTIC   PURPOSES 
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cation  of  these  principles  they  are  veri- 
table  triumphs  of   ingenuity. 

The  house,  moreover,  is  prophetic  of 
what  the  future  holds  for  the  electrical 
engineer  in  his  own  peculiar  and  rapidly 
expanding  field.  For  while  it  is  true  that 
homes  have  been  electrically  lighted  for 
many  years,  and  hardly  a  house  is  now 
erected  which  is  not  wired  for  electric 
illumination,  it  is  also  certain  that  the 
time  is  near  at  hand  when  residences  will 
be  wired,  not  only  for  lights,  but  also  for 
all  the  other  conveniences  of  electric 
heaters  and  motor  devices  without  which 
the  modern  home  will  not  be  complete. 

The  following  data  regarding  interior 
arrangements  and  cost  of  service  have 
been  supplied  by  Mr.  Hillman  himself 
for  the  convenience  of  readers  of  the 
Technical  World  Magazine.  They 
are  of  special  interest  as  covering'a  sub- 
ject on  which  very  little  has  heretofore 
been  published. 

The  house  is  about  57  feet  lon^  and 
35  feet  wide,  with  five  bedrooms,  two 
bathrooms,  a  music  room  35  feet  long, 
living  room  upstairs,  dining  room,  and 
kitchen.  In  the  basement  are  a  good- 
sized  laundry,  a  store-room,  a  furnace 
room,  and  coal-bin. 

"Owing  to  my  past  experience  with 
electrical  devices  in  the  kitchen,"  says 
Mr.  Hillman,  'T  requested  a  Boston 
architect,  Mr.  W.  E.  Lovering,  to  draw 
HI)  two  separate  plans — plan  No.  1  to  be 
without  a  kitchen  chimney,  to  have  no 
kitchen  coal-bin,  and  a  cellar  under  part 
of  the  house  only.  That  part  under 
which  there  was  no  cellar,  was,  of  course, 
well  ventilated.  The  foundation  for  the 
front  part  of  the  house  was  to  go  down 


BATHROOM. 
Electric  heater  at  riylit. 

only  to  frost  line.  Plan  No.  2  included  a 
cellar  under  the  entire  house,  a  kitchen 
chimney,  kitchen  coal-bin,  and  cement 
cellar  floor.  The  two  plans  were  submitted 
to  contractors ;  and  I  found,  upon  secur- 
ing bids,  that  by  adopting  plan  No.  1,  I 
could  save  more  than  enough  money  to 
pay  for  the  extra  wiring  throughout  the 
house,  and  buy  a  complete  line  of  at- 
tractive electrical  cooking,  baking,  and 
ironing  devices,   radiators,   chafing-dish, 


ELECTRICAL  FOUR-COMBINATION   CEREAL   COOKER. 
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and  otlu-r  miscellaiK-nus  electrical  ai  ti- 
des. It  is  iiccilU'ss  til  say  that  I  adopted 
plan  Xii.  1:  and  the  diagrams  show  the 
general  la\-out  of  wiring  for  both  light- 
ing and  heating  devices.  Having  the 
wiring  nicely  arranged,  and  C(5nvenient 
in  all  rooms,  permits  of  our  performing 
a  great  many  operations  in  connection 
with  household  duties,  hy  means  nf  elec- 
tricity. 

"We   entered    the    new    house    in    Sep- 


at  aliout  the  same  height  as  a  coal  or  gas 
stove.  This  table  is  equipijed  with  seven 
regulating  switches  for  turning  the  cur- 
rent oft  and  on.  Three  of  these  switches 
have  one  heat  only,  and  are  used  for  con- 
trolling small  dishes.  The  others  are  de- 
vi,sed  for  three  heats  known  as  "maxi- 
numi."  "medium. '■  and  "minimum."  For 
e.\am]ile.in  starting  to  Iiake.the  girl  turns 
the  switch  fur  higli  heat.  In  fifteen  min- 
utes the  oven  is  readv  frir  baking:  and  at 


corrKK  rKRroi,.\TOR  and  chafing  dish  in  I'sk. 


tember,  l''0.r  The  electric  kitchen 
equipment  was  connected  within  two 
miinites  from  the  time  the  table  was 
taken  off  the  wagon  ;  and  there  was  no 
waiting  around  for  the  stove  man  to 
come  and  ccmnect  up  the  stuve,  fit  the 
stovepiiie.  l.iuild  the  fire.  etc.  I'or  nearly 
three  ye.ars  we  have  cooked  and  liaked  by 
electricit}-  daily  ;  and  the  new  kitchen, 
therefore.  h;is  no  cnal  or  g;is  range. 

One  of  the  illustrations  shows  the  sim- 
])licity  of  the  cooking  and  liaking  outfit, 
consisting  of  a  wooden  table  about  four 
feet  long  and  three  feet  wide,  standing 


the  proper  time  the  regulating  switcii  is 
turned  for  securing  meilium  or  minimum 
heat.  The  switch  can  be  turned  by  ro- 
tating the  handle :  and  it  is  as  convenient 
as  turning  an  incandescent  lamp  oft'  and 
on.  The  three-heat  switches  are  also 
used  for  such  devices  as  the  four-com- 
bination cereal  cooker  and  the  meat 
broiler — aKo  the  electric  vegetable  ket- 
tle— .all  <if  which  ;ire  designed  so  that 
the  degrees  of  heat  desired  may  be  va- 
ried. -Such  switches  rejiresent  an  advance 
in  the  art.  as  they  are -compact  in  form, 
inexpensive,   safe,  and   perfectly   control 


ELECTRICITY  AS  HOUSEMAID 


509 


DA.Y^ 

BCEAKIA5T 
630    8.00 

DAKIMG 
SOO-U.OO 

iRoniMQDinriER 

700  -12.00  U-30-1.00 

MISC. 
XIA."V 

SUPPSR 

4.3  0  ex)o 

KI5C. 
MIGHT 

TOTAL. 

J^O/^DAy 

-l-KW.H 

IKW.  Irl 

OKW.H 

12KW:H. 

1;|:KWH 

iKW.H 

OKW.H 

4KVvrH 

Tcr^r^r^-y 

1  KW.H 

OKW.H 

25KW.H 

l-^K-WTH 

i-KW.H 

1K.W.H; 

^KW.H 

7.  KW.H 

lA/ZZ>//£-3DAy 

StKWH 

3K.V/.K 

0    KW.H 

4- KW.H 

0  KW.H 

4kwh 

OK.Vv'.H 

5.KWH 

TBURSDJiy 

^KV.H 

OK.W.H 

0  KW.H 

1  KW.K 

^i^KWIH 

OKV^^H 

0  KV^.H 

2  KVAH 

FRIDAY 

1    KW.H 

OKW.H 

0  KW.H 

IKW.  H 

0  KW.H 

4  KW.H 

^  KW.H 

3  KW.H 

^^TC/RDAy 

vS-KW.H. 

3  KW.H 

0  K.V/.H 

•J- KW.H. 

1  KW.H 

4  KW.H 

OKW.H 

6k.-w:h 

^irjyD^-y 

i   K-W.H 

o  i^-W.H. 

0  K.W.H 

ai-K-WTH 

0  KW.H 

OKL-W.H 

1  KV/.H 

4rK?w:H. 

TOTA-U 

S^KWH 

/KW.H 

2|-m<2H 

9KWH 

2KW5-1 

3kw:h 

aKWH31KWH 

DIAGRAM   SHOWING  ELECTRIC  CURRENT  USED   DURING  ONE  WEEK,   FOR  COOKING,  IRONING,  ETC. 


the  heats  for  the  various  dishes.  The 
principle  of  regulation  is  not  only  simple, 
but  very  practicable.  For  illustration,  the 
large  frying  pan,  having  been  used  for 
frying  the  eggs  and  bacon,  can  be  left 
with  minimum  heat  for  keeping  the  food 
warm,  whereas  the  food  would  be  spoiled 
if  the  dish  had  only  one  heat.  The  food 
would  either  be  over-cooked,  or,  if  the 
switch  were  turned  ofif,  would  get  cold. 
The  gridiron  cooks  the  most  delicious 
brown  cakes,  and  requires  only  two  min- 
utes' notice  for  maximum  heat.  The 
meat  broiler  is  ready  in  about  the  same 
time.  In  our  many  years'  experience 
with  .other  systems  for  cooking  and  bak- 
ing, we  have  not  found  any  other  system 
so  quick  and  convenient  as  the  electric. 

"The  four-combination  cereal  cooker 
is  a  most  interesting  kitchen  article. 
First  it  is  used  as  a  hot-water  heater  for 
heating  the  water  in  the  morning  for 
breakfast.  At  night,  before  the  girl  re- 
tires, she  arranges  the  water  in  the  dish 
ready  for  use  in  the  morning.  Upon 
awakening,  and  before  getting  out  of  bed, 
she  turns  the  side  wall  switch  which 
throws  the  current  on,  and  starts  the 
water  heater.  By  the  time  she  is  dressed, 
washed,  and  in  the  kitchen,  the  water  is 
boiling  She  places  part  of  it  in  the 
coffee  percolator,  and  then  the  second 
combination  is  brought  into  use.  The 
dish  IS  now  being  used  for  cooking  a  ce- 
real. After  the  cereal  is  ready,  the 
dish  will  be  used  as  an  egg  boiler._  Later 
in  the  day,  it  is  used  to  steam  the  po- 
tatoes. These  combinations  not  only  rep- 
resent convenience  in  handling,  but  they 
represent  a  saving  in  the  first  cost  of 
kitchen  dishes,  and  effect  economies  in 
operation  never  before  known  in  the  art. 
.Such  combination  devices  will  enable  the 
reader   to   appreciate   why   cooking   and 


baking  by  electricity  are  so  reasonable  in 
cost  of  operation. 

"We  have  the  following  list  of  ar- 
ticles in  the  electric  kitchen  outfit : 

(1)  Electric  table,  with  controlling 
and  regulating  switches  mounted  thereon, 
and  fully  wired,  ready  to  connect  quickly 
to  the  house  wires. 

(2)  Electric  oven  with  three  variable 
heats. 

(3) 
heats. 
(4) 
(5) 


Electric  griddle-cake  cooker,  three 


Electric  meat  broiler,  three  heats. 

Electric  combination  cereal  cook- 
er, water  heater,  egg  boiler,  and  potato 
steamer. 

(6)  Electric  frying  pan. 

(7)  Electric  coffee  percolator. 

(8)  Stove  for  using  ordinary  cooking 
utensils. 

"For  large  families  of  seven  to  ten  per- 


A    24-HouR    Record    of    Current    Used    in    Hillman 

Residence,  August  22  and  23,  1905. 
As   the   disc   revolves,    a   pen   automatically    traces     the 
record  here  shown  by  heavy  black  line,  indi- 
cating  greatest   use  of  current  at 
breakfast  and  dinner  hours. 
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sons,  the  above  dislics  may  be  duplicated 
if  desired,  or  a  large  4-qiiart  electric 
kettle  may  be  required.  The  above  outfit, 
however,  is  j)racticable  for  our  family  of 
five,  includini^  tlie  .ijirl.  This  outfit  can 
be  purchased  for  about  $.^5,  including'  the 
table,  switches,  and  devices  complete. 

"As  regards  cost  of  operating,  the 
most  intelligent  way  to  explain  this  item 
is  to  draw  comjiarisons  with  monthly 
costs  of  operating  with  coal  and  gas. 
The  writer  has  had  ten  years'  experience 
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Motor-Drives  Sewing  Machine. 

witli  kitchen  range,  with  coal  at  $6..=i0 
per  ton  on  the  average :  also  six  years' 
experience  with  gas  at  $1.30  per  thou- 
sand. ( )ur.gas  bills  would  average  about 
$3.00  per  month.  We  used  tlie  coal 
range  ^londay  and  Tuesday  for  washing 
and  ironing,  and  burned  a  little  less  than 
a  half-ton  of  coal  a  month,  at  a  cost  of 
about  $3.00.  The  average  monthly  cost 
of  operating  was  therefore  about  $6.00 
for  kitchen  coal  and  gas,  with  an 
additional  cost  for  carting  away  ashes. 
".Many  readers  will  be  surprised  to 
learn  that  my  average  monthly  cost  for 
electricity  for  two  years  has  been  $6.6') 
a  month,  or  only  10  per  cent  higher  than 
coal  or  gas.  There  are  no  ashes  to  cart 
away,  no  fires  to  build,  and  the  electric 
system  offers  a  neat,  clean,  healthy 
kitchen. 


"For  the  benefit  of  tliosc  readers  who 
might  possibly  be  inclined  to  doubt  my 
figures,  I  would  add  that  I  have  made 
most  exhaustive  tests  of  an  engineering 
character  on  my  electric  circuits.  Re- 
cording ampere  meters  have  been  placed 
upon  the  heating-device  circuit  for  weeks 
at  a  time,  for  the  purpose  of  giving  me 
daily,  hourly,  and  five-minute  records  of 
exactly  how  much  electricity  is  being 
used,  and  exactly  at  what  time  of  day 
or  night.  This  data  has  been  checked 
carefully  with  my  recording  wattmeter 
readings,  and  my  mnnthly  bills  as  fur- 
nished me  by  the  Illuminating  Company 
during  the  past  thirty  months.  For  the 
particular  use  of  this  article,  I  had  a 
recording  ammeter  ])laced  on  the  circuit 
for  one  week,  and  give  herewith  a  table 
showing  the  amount  of  current  used  dur- 
ing the  week,  and  the  time  of  day  when 
it  was  used.  Great  confidence  may  be 
placed  in  the  figures,  not  only  because  of 
a  long  period  of  exjierience  of  a  most 
luactical  character,  but  because  of  data 
given  me  recently  regarding  a  family  of 
three  who  used  electricity  for  cooking, 
baking,  and  ironing  all  last  summer. 

"The  rate  charged  for  electricity  for 
lighting  in  .Schenectady  is  15  cents  per 
kilowatt-hour.  A  di.^count  brings  it 
down  to  10  cents  per  K.  W.  hour.  For 
luating  devices,  such  as  cooking  and 
baking,  they  make  a  special  rate  of  5 
cents  net ;  and  the  figures  which  I  have 
given  are  based  upon  the  5-cent  rate  for 
heating-device  circuits. 

"We  have  used  many  other  miscel- 
laneous electrical  devices  in  addition  to 
the  kitchen  outfit.  For  example,  in  the 
dining  room  is  a  small  electric  table  in 
(|uartered-oak  finish,  wired  for  chafing- 
<lish  and  iJcrcoI.Ttor. 

"On  the  veranda  and  in  the  den.  the 
electric  cigar-lighters  make  matches  in 
the  bouse  an  unknown  quantity,  and  they 
never  fail  to  interest  visitors  who  have 
not  before  known  of  their  convenience 
and  usefulness. 

"In  the  sewing  room,  the  sewing-ma- 
chine motor  and  three-i)i)und  nickel- 
I)lated  electric  iron  are  articles  which 
never  could  be  taken  away  from  the 
house  without  much  opposition  from 
Mrs.  Ilillman.  They  have  become  so 
necessary  that  they  are  used  as  commonlv 
as  scissors,  thread,  and  workbox.     The 
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first  cost  of  siicli  devices  represents  but 
a  small  sum  ;  and  the  cost  of  operation  is 
hardly  noticed  on  one's  monthly  l)ill  at 
the  regular  rate  charjjed  for  lit^iitini^,  to 
say  nothing  about  the  special  heating 
rate. 

"The  electric  massage  motor  is  another 
device  that  can  be  screwed  into  any  light- 
mg  socket,  and  its  cost  of  operation  is 
negligible  Many  a  day  this  device  is 
handy  for  quick  service  when  one  misses 
his  dady  exercise  and  desires  to  keep  in 
good  physical  condition. 

"The  bathroom  is  complete  with  elec- 
trical conveniences.  The  electric  shaving 
mug  furnishes  hot  water,  for  shaving,  in 
less  than  one  minute.  The  luminous 
radiator  takes  the  chill  off  the  room  ;  and 
two  cents"  worth  of  electricity  for  fifteen 
or  twenty  minutes  has  made  the  room 
comfortable  and  cheerful. 

"A  great  many  of  these  devices  may  be 
placed  on  regular  lighting  sockets ;  and 
thus  readers  who  are  interested  can 
secure  some  of  the  small  miscellaneous 
articles,  such  as  the  coffee  percolator, 
chafing-dish,  electric  heating  pad,  shav- 
ing mug,  cigar  lighter,  sewing-machine 
motor,  small  flat-iron,  massage  motor, 
laundry  iron.  etc. 

"As  people  become  acquainted  with 
these  conveniences,  architects  will  desiro 
to  know  about  special  electrical  wiring, 
and  many  electrical  contractors  and  ar- 
chitects will  be  interested  in  studying  the 


% 


Cooking  and  Baking  Outfit. 

The  seven  regulating  switches  are  in  a  row  at  the  back 
of  the  table. 


subject  from  the  standpoint  of  conven- 
ience to  the  people.  It  is  not  only  my  own 
convenience  that  leads  me  to  believe 
thousands  of  others  would  like  such  de- 
vices, but  it  is  the  great  interest  which 
many  visitors  at  our  house  have  taken 
in  them.  Those  people  who  have  electric 
lights  in  their  homes  will  want  to  try 
some  of  the  smaller  and  attractive  arti- 
cles, and  those  whose  homes  are  not 
wired  for  electric  lights  will  appreciate 
how  much  more  convenient  their  homes 
may  be  made  by  the  use  of  these  elec- 
trical devices,  with  their  low  initial  cost 
and  their  small  operating  expense." 
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What  Strength  is  For 

O  one  could  tell  me  ^v^lere  my  poul  might  be ; 
'flO       I  searched  for  God,  but  God  eluded  me; 

I  sought  my  Brother  out — and  found  all  three. 

— Ernest   Crosby. 


JOINTING  RAILS  WITH  COMPRESSED-AIR  TOOLS 
Air  IS  compressed  with  current  taken  from  troilcy  wire.— This  view  shows  portable  <;an(i-bla':t,  nm)  borine, 

rtvetine,  and  Dicltini;  i>'ants. 


)ttireett°]Rsiill^^siy§  WSiiicJh,  Repair 
Tlheinmsellves 


By  Memiry  Hale 


II''  city  of  Pliiladclpliia 
has  one  of  tlie  most  re- 
markable street  -  railways 
in  the  world,  for  the  elec- 
tric power  which  whirls 
the  trolley-cars  npon  it 
also  furnishes  the  mechanical  nniscle  by 
which  it  re])airs  itself  and.  when  it  de- 
sires, enlarges  itself  by  the  mile. 

The  term  "trolley  current"  is  often 
heard  in  this  country  because  the  elec- 
tricity is  usually  generated  merely  to 
move  the  cars  and  occasionally  to  heat 
and  light  them.  On  the  f^liiladelphia  line, 
however,  it  melts  iron  and  steel,  cuts  bars 
of  steel  in  two.  ]uniches  holes  in  the  rails, 
drives  air-compressors,  scours  the  rails 
with  sand,  does  riveting  and  bolting,  runs 
a  drop-hammer,  drives  piling  for  bridges 
— and  does  it  all  just  as  the  cobbler 
]iatches  the  shoe — while  you  wait.     And 


if  any  of  th.e  work  is  to  be  done  at  night, 
it  throws  in  the  light  as  well.  The  rail- 
way system  referred  to  is  that  controlled 
by  the  Philadelphia  Rapid  Transit  Com- 
pany, which  operates  the  greater  portion 
of  the  trolley-lines  in  the  city  and  imme- 
diate suburbs. 

Probably  the  most  interesting  appa- 
ratus is  that  used  for  rail-laying.  It  in- 
cludes a  sand-blast  machine,  power  drills 
and  riveters,  as  well  as  a  portable  outfit 
for  melting  metal  at  the  scene  of  opera- 
tion. .\s  these  appliances  arc  closely  as- 
sociated with  one  another  in  the  work. 
a  brief  description  of  the  plan  followed  is 
essential  in  illustrating  their  importance. 
The  first  process  in  laying  the  rails  is  that 
of  preparing  them  for  jointing.  In  this 
work  the  sand-blast  has  been  found  to  be 
of  much  value  in  removing  foreign  mat- 
ter from  the  surfaces  of  the  rails  where 
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the  jointinsj  is  to  lie  cfTected.  For  drill- 
ing, a  pneumatic  machine  is  used,  beiii}';' 
applied  to  the  side  of  the  rail ;  and  air  is 
furnished  in  the  usual  manner  by  hose 
connection  with  the  compressed-air  reser- 
voir. Nearly  all  of  the  riveting,  too,  is 
performed  with  compressed-air  tools. 
After  being-  clamped  to  the  sections  of 
rails  to  be  jointed,  the  rail  is  held  in  posi- 
tion by  a  pivotal  crane  on  the  wagon  con- 
taining the  compresse<l-air  reservoir.  ^Vs 
already  stated,  however,  the  air  power 
is  really  jiroduced  by  the  electric  current 
which  drives  the  air-compressor. 

One  of  the  essentials  in  track-laying 
is  a  punch.  The  kind  used  on  the  Phila- 
delphia Rajjid  Transit  System  is  operated 
by  hydraulic  power,  water  and  glycerine 
being  employed.  As  it  is  fre(|uently  ne- 
cessary to  cut  the  rails  at  terminals  and 
other  points  where  short  lengths  are  re- 
quired, a  cold  saw  forms  part  of  the 
track-laying  outfit.  The  electric  current 
may  be  utilized  directly,  the  saw  being 
connected  to  an  electric  motor  by  means 
of  a  telescopic  shaft  and  universal  joints. 
This  form  of  connection  allows  the  motor 
to  be  placed  at  variable  distances  from 
the  saw.  All  of  the  apparatus  is  so  light 
that  it  can  be  placed  on  a  wdieelbarrow 
and  trundled  by  hand  along  the  line  to 
the  most  convenient  point.  Then  a  con- 
nection is  made  with  the  trolley-wire,  and 
a  i)ush  of  the  controller  switch  starts  the 
motor. 


LiUMTS    iNSTALLtD    lOR    REPAIR    WOKK. 

Served  by  current  secured  from  trolley  wire  by  fish- 
pole  conuectious. 

For  several  years  the  engineers  of  this 
company  have  been  experimenting  with 
different  forms  of  rail  joints.  They  have 
adopted  the  "cast-weld"  joint,  as  it  is 
called  ;  and,  for  making  it,  use  a  portable 
cupola  outfit.  At  first  a  cupola  having  a 
capacity  of  nearly  one  ton  of  iron  was 
used.  The  blower  was  operated  by  a 
3-horse-power  motor  carried  on  the  same 
truck.    This  apparatus,  however,  has  un- 
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ELECTkl^.... l.\;:I.\LLED  FOR  SERVICE. 


dergoiic  cnn.<ii(lcrablc  clianjjc :  and  now  a 
coiniiositc  rail  joint  i.s  niailc,  which  has 
proven  vi-ry  .satisfactory.  The  joint  con- 
sists of  a  special  form  of  fish-plate  riveted 
to  the  web  of  the  rail,  hut  with  zinc 
poured  in  between  the  plates  aiid  the  web 
and  into  the  S])ace  immediately  under- 
neath the  rail-head.  The  plates  are 
heated  by  four  oil-burning  heaters  before 
being  placed  in  position.  Oil  is  also  used 
as  fuel  in  melting  the  zinc,  being  fed  to 
the  furnace  by  means  of  an  air-iet.    Two 
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furnaces  arc  sufficient  to  melt  the  quan- 
tity of  zinc  required,  and  all  of  the  appa- 
ratus is  carried  u])on  a  single  truck.  To 
furnish  compressed  air  for  the  melting 
furnaces  and  ])late  heaters,  a  comjiressor 
operated  by  an  electric  motor  is  ]ilaced  on 
the  truck.  The  air  is  delivered  at  a  pres- 
sure of  20  pounds. 

When  a  stretch  of  track  is  to  be  laid 
or  relaid.  the  trucks  containing  the  sand- 
blast, drilling  and  riveting  tools,  and 
melting  furnaces,  as  well  as  a  special 
truck  provided  with  air-compressors  and 
reservoirs,  are  hauled  to  the  locality,  the 
.sand-blast  apparatus  being  in  front  an<l 
the  melting  furnaces  in  the  rear.  In  this 
way.  one  .set  of  rails  is  being  prepared  for 
jointing  while  the  work  is  being  com- 
pleted on  another  set ;  yet,  for  all  these 
oi)erations.  actually  less  than  a  score  of 
men  are  rccpiired.  The  air  from  the  res- 
ervoirs is  sui)i>lie<l  by  hose  to  the  diflfer- 
ent  tools,  except  the  melting  furnaces, 
which,  as  already  stated,  have  their  own 
comjiressor.  l^ven  the  crane  for  sui)port- 
ing  the  riveter  and  joint  can  be  operated 
by  air  if  desired.  The  air-compressors 
in  each  case  are  direct-connected  to  elec- 
tric motors,  taking  current  from  the  irol- 
lev-wires. 


BdRiNG  Holes  with   I': 


STREET-RAIUVAYS    WHICH    REPAIR    THEMSELJ-ES 


Rail-laying,  however,  represents  Init 
one  portion  of  the  work  necessary  in 
street-railway  construction  and  repair. 
X'arious  other  devices,  also  worth-, 
of  note,  are  therefore  found  in 
use.  For  breaking-  welded  joints  of  old 
rails,  a  portable  drop-hammer  has  been 
found  of  great  value.  It  is  mounted  on 
a  special  truck  hauled  from  place  to  place 
by  another  car.  The  drop  weighs  1.600 
pounds,  and  the  framework  supporting  it 
affords  a  fall  of  17  feet,  which  has  been 
found  sufficient  to  break  the  heaviest 
joints,  usually  at  a  single  blow.  The 
movement  of  the  drop  is  controlled  by  a 
winch  operated  by  an  ordinary  street- 
railway  motor,  so  that  the  services  of  but 
one  man  are  required,  and  he  is  generally 
the  motorman  of  the  car  hauling  the 
drop-truck. 

W'here  it  is  necessary  to  grind  the 
joints  after  welding,  an  emery  wheel, 
operated  by  a  2-horse-power  motor  con- 
nected to  it  by  a  flexible  shaft,  is  em- 
ployed. The  emery  wheel  and  motor  are 
carried  on  one  of  the  trucks,  and  are  of 
such  small  size  that  they  can  be  easily 
carried  in  a  wheelbarrow  along  the  line 
and  used  where  necessary.  Current, 
here,  too.  is  taken  from  the  trolley  wire 
by  a  "fish-pole"  joint,  so  that  when  the 
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grinding  is  completed  it  is  necessary  only 
to  lift  off  the  pole  and  carry  the  appa- 
ratus to  the  next  section  of  rails.  Night 
work  or  any  other  operation  requiring 
light,  is  carried  on  witli  the  aid  of  incan- 
descent lamps  using  the  trolley  current. 
The  fish-poJe  joints  are  set  in  movable 
standards  and  can  be  used  singly  or  in 
series  as  desired,  the  lamps  being  placed 
in  single  or  double  rows  in  adjustable  re- 
flectors, so  that  the  light  can  be  thrown 
at  the  proper  angle. 

Track  material,  including  the  longest 
rails,  is  carried  on  a  motor-car  of  novel 
form,  designed  for  this  purpose.  It  con- 
sists really  of  two  cars,  each  having  its 
own  set  of  trucks  as  well  as  its  own  trol- 


ZINC   MELTING  OUTFIT, 
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GrINDISG  RAILb  WITH    PoKTAlILK  MOTOR  TAKING  CuRKENT  FROM  TroLLEV  Wire 


lev  connection.  I-"ach  truck  supjiorts  a 
movable  platform  on  which  the  load 
rests.  In  rounding  a  curve,  the  platforms 
adjust  themselves  to  the  proper  degree. 
Rails  62  feet  in  length  can  tlius  be  car- 
ried to  any  portion  of  the  city  without 
dirticulty,  and  on  routes  containing  the 
most  ahruiJt  curves  on  the  system,  liach 
rail  car  has  a  capacity  of  20  tons,  and 
each  section  is  o([uippeii  with  two  .37- 
horse-power  motors.  In  loading  and  un- 
loading  the   rails,   a   hoist,  oper.ilci]    li\ 


compressed  air,  is  em- 
ployed. Ijy  this  means 
three  men  can  do  all  the 
unloading. 

.\bout  the  only  ap- 
paratus which  does  not 
depend  directly  or  indi- 
rectly upon  the  current 
from  the  overhead  sys- 
tem, is  the  road-roller;, 
and  even  this  is  carried 
from  place  to  place, 
hauled  by  a  trolley-car 
on  a  specially  construct- 
ed truck.  The  charter 
of  the  company  requires 
it  to  keep  a  certain  por- 
tion of  the  pavement  of 
the  streets  traversed  by 
its  lines  in  proper  condi- 
tion. For  surfacing  the 
macadam  and  asphalt,  a  steam  road-roller 
of  ordinary  ])atlcrn  weighing  1.^  tons  is 
employed.  The  truck  on  which  it  is  carried 
is  provided  with  an  inclined  platform,  so 
that  when  the  roller  is  to  be  loaded  or 
unloaded  it  is  necessary  only  to  attach 
this  ])lalform  to  the  rear  end  of  the  truck, 
when  the  machine  can  be  transferred  by 
its  own  ]5ower  and  without  other  aid. 

Considering  the  extensive  employment 
of  electrical  a])paratus,  only  a  small 
aiiKMint  (if  power  is  required  to  operate 
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it.  All  the  main  air-compressors,  for  in- 
stance, are  driven  by  a  500-volt  motor  of 
but  10  horse-power.  It  is  mounted  di- 
rectly on  the  frame  of  the  compressor, 
and  drives  through  gearing.    These  com- 


pressors furnish  all  the  power  for  drill- 
ing and  riveting,  as  well  as  for  the  sand- 
blast. The  power  required  for  the  other 
apparatus,  excluding  the  rail-carrying 
cars,  is  not  more  than  25  horse-power. 


As  He  Put  It 

F  of  all  words  of  tongue  or  pen, 
Tlie  saddest  are:  It  migKt  Have  been; 
More  sad  are  these  we  daily  see  — 
It  is,  but  badn't  ought  to  be. 

—  Bret   Harte. 


By   E.lliotft  Flower 


WHKX  Uncle  Sam  liad  his  little 
settlement  with  Mexico,  out  of 
which  he  derived  consider- 
able southwestern  territory, 
he  pencrously  allowed  Mexico  to  retain 
a  pile  of  rocks  for  which  he  thought  he 
could  have  no  particular  use,  this  par- 
ticular rock-]iile  being  known  as  liaja 
(Lower")    California.     There    seems    to 


Home  of  Senor  Rodcriqiiez— an  unusually  sood  buildinc  for  llic  locality,  as  cut 
lumber  has  lo  he  frciehced  over  the  mountains. 


have  been  no  reason  why  he  should  not 
have  had  these  rocks,  except  that  he  did 
not  want  them.  So  he  drew  a  line  from 
the  junction  of  the  Colorado  and  the 
Gila  rivers,  straight  across  to  the  most 
convenient  point  on  the  coast,  and  de- 
cided that  Mexico  might  retain  what  lay 
south  of  that  line. 

While  this  is  history,  it  is  just  as  well 
not  to  recall  it  when  you  ha])i)en  to  be 
in  Lower  C"alifnrnia.  The  Mexicans  do 
not  like  to  be  reminded  of  the  fact  that 
I'ncle  Sam  got  the  territory  to  the  north, 
and  the  Americans  do  not  like  to  be  re- 
minded  that   they   overlooked   the   value 


of  what  lay  to  the  south.  For,  in  Lower 
California  to-day,  there  is  no  man  sc 
poor  that  he  may  not  have  a  pleasant, 
plausible  dream  of  wealth.  Indeed,  it  is 
([uite  probable  that,  had  the  Mexican 
(Ireamed  less,  he  would  now  have  more 
of  the  wealth  within  his  grasp.  As  for 
the  American,  he  is  after  the  wealth  in 
his  own  strenuous  way.  tempered  some- 
what by  climatic  con- 
ditions ;  but  he  feels 
that  he  would  have  a 
much  better  chance 
under  I'ncle  Sam's 
beneticent  rule. 

-And  no  doubt  he  is 
right.  One  cannot  be 
ill  the  country  very 
long  without  feeling 
that  its  development 
has  been  retarded  by 
Mexican  rule- — not  so 
much  the  restrictions 
of  -Mexican  rule,  per- 
haps, as  the  lack  of 
facilities  and  encour- 
agement for  the  work 
o  f  developing  i  t  : 
there  is  nothing  pro- 
gressive, no  effort  on 
the  part  of  the  Ciovernment  to  assist  in 
the  cxi)loitation  of  its  resources.  So  the 
Americans  who  have  interests  there — and 
Americans  are  largely  connected  with  the 
more  imi)ortaiit  and  progressive  enter- 
prises— never  cease  to  regret  L'ncle  Sam's 
oversight. 

Possibly,  if  you  .saw  valleys  on  the 
other  side  of  the  line  which,  with  no 
greater  natural  advantages  than  those 
of  Lower  California,  were  made  surely 
profitable  by  irrigation,  you  would  be 
disposed  to  grumble,  also.  A  good  irri- 
gation .system  requires  co-operation,  a 
large  investment  of  capital,    and    some- 
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times  governinent  aid  and  encouragement 
— wliich  serves  to  explain  why  Lower 
California  lags  behind.  The  climate  and 
the  ^oil  are  excellent.  Topographically 
and  climatically,  this  600-mile  peninsula 
is  said  to  resemble  Italy  more  nearly 
than  any  other  place  on  the  map  of  the 
world.  Beginning  in  the  mountains, 
5,000  to  10,000  feet  above  sea-level,  there 
is  a  gradual  slope  to  the  Pacific  coast 
which  gives  almost  any  desired  climatic 
conditions  except  extreme  cold.  On  the 
Gulf  side  the  descent  is  rugged  and 
abrupt. 

\'ery  likely  you  have  fallen  into  the 
error  that  Uncle  Sam  made  in  the  long 
ago,  and  think  of  Lower  California,  when 
you  think  of  it  at  all,  as  a  barren  waste 
of  rock  mountains.    This  is  quite  excusa- 


ble, for  the  country  has  suffered  much 
from  reaction  after  over-booming.  Men 
were  first  lured  there  by  those  fabulous 
tales  that  have  done  so  much  harm  to 
other  localities  where  gems  and  gold  have 
been  found :  they  were  given  false  ideas 
of  conditions,  and  they  went  improperly 
prepared.  This  world  nowhere  provides 
the  reality  that  would  equal  the  expecta- 
tions of  those  early  colonists  and  adven  • 
turers ;  and,  in  their  disappointment, 
they  gave  Lower  California  an  evil  name 
that  kept  people  awav  from  it  for  many 
years.  It  produced  nothing  but  rock, 
sage,  rattlesnakes,  and  tarantulas,  they 
said,  and  might  be  sv/allowed  up  by  the 
sea  without  involving  any  loss  to  hu- 
manity. It  naturally  followed  that  peo- 
ple forgot  about  it  and  left  it  to  the  In- 


ON  THE   .MEXICAN   SIDE  OF  THE  LINE. 


520 


THE   TECHNICAL   WORLD  MAGAZINE 


(lians :  and  it  has  taken  many  years  td 
discover  that  the  Indians  liave  sometliing 
that  is  too  good  for  tliem  to  appreciate. 

As  a  matter  of  fact,  Lower  California 
produces  about  all  the  varieties  of  cereals 
and  frtiits  that  are  produced  by  south- 
ern California,  and  some  that  its  north- 
ern neighbor  cannot  raise.  There  are 
dates,  oranges,  lemons,  pineapples, 
bananas,  peaches,  quinces,  plums,  ajiples, 
pears,  melons,  figs,  grapes,  and  cocoa- 
nuts.  Furthermore,  the  same  care  and 
cash  expenditure  that  has  made  of  south- 
ern California  a  fruit  country  would  do 
as  much,  or  more,  for  Lower  California. 
It  needs  the  irrigation  that  has  done  so 
much  in  L'ncle  Sam's  country.  W'ithcut 
that,  it  cannot  produce  the  fruit  in  suffi- 
cient quantities  to  cut  any  figure  in  the 
market ;  but,  without  that,  southern  Cali- 
fornia would  be  shipping  no  fruit  at  all. 
The  natural  conditions  are  about  the 
same.  You  may  see,  on  one  side  of  the 
boundary,  a  ranch  that  is  a  delight  to  the 
eye  and  that  is  sending  its  carloads  of 
fruit  to  the  eastern  market,  and,  only  a 
few  miles  away,  a  ranch  that  is  forlorn, 
desolate,  and  unprofitable.  The  one  is 
irrigated  and  the  other  is  not. 

The  conditions  compel  many  of  the 
people  on  the  Mexican  side  of  the  line 
to  give  to  cattle  land  which,  with  irriga- 
tion, could  be  much  more  i)rofitably  used 
in  other  ways.  Even  then,  they  arc  at 
a  great  disadvantage.  Owing  to  the 
lack  of  transportation  facilities,  the  cat- 
tle cannot  be  fattened  at  home,  but  must 
be  driven  to  Imperial,  across  the  line,  for 
that  purpose.  To  drive  them  such  a 
distance  after  they  are  reatly  for  the  mar- 
kct  is  naturally  out  of  the  question;  so 
Imperial  takes  them  and  siiips  them 
along  when  they  are  ready  for  the 
butcher,  and  you.  who  possibly  get  one 
of  the  steaks,  jirobably  have  an  idea  that 
a  cow  could  not  live  in  Lower  California. 
There  is  cheese,  also,  as  a  result  of  this 
cattle-raising  ;  and  that  brings  up  another 
penalty  of  l"ncle  Sam's  oversight. 

The  I'nited  States  is  the  natural  mar- 
ket for  nearly  all  the  products  of  Lower 
California.  But  the  tariff  intervenes.  The 
important  ports,  especially  of  the  upper 
half  of  the  peninsula,  are  on  the  Pacific 
coast  side.  The  east  coast  is  the  more 
rugged,  barren,  and  precipitous  part ; 
and,  at  the  northern  end,  the  Colorado 
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Desert  lies  between  Lower  California  and 
the  rest  of  Mexico.  So  the  natural  mar- 
ket is  to  the  north,  where  Uncle  Sam 
rules  and  imposes  duties.  In  the  matter 
of  cheese,  by  way  of  example,  the  dutv 
is  practically  prohibitive  ;  and  men  within 
a  few  miles  of  the  United  States  have  to 
freight  their  cheese  by  wagon  long  dis- 
tances through  the  mountains  to  Ensen- 
ada.  And  the  same  is  true  of  many  other 
things. 

As  for  irrigation,  which  would  permit 
much  of  tliis  land  to  be  used  in  more 
profitable  ways,  the  natural  conditions 
are  extremely  favorable.  There  is  [plenty 
of  rain ;  but,  unfortunately,  it  is  not 
properly  spread  over  the  year.  The 
mountains  give  ample  opportunity  for 
storing  water  at  an  altitude  that  would 
make  it  available ;  but,  again,  there  is 
not  the  money  to  do  the  necessary  work, 
and,  in  some  localities,  land-title  uncer- 
tainties discourage  investment.  I  passed 
through  one  valley,  high  in  the  moun- 
tains, above  which  there  is  a  gorge  that 
could  be  made  into  a  splendid  reservoir 
by  the  investment  of  a  few  thousands  of 
dollars  ;  but  the  money,  even  in  that  invit- 
ing instance,  is  not  available,  so  the  land 
is  used  principally  for  grazing  when  it 
is  used  at  all.  At  the  same  time,  there 
are  ranches,  near  the  coast,  upon  which 
the  various  fruits  are  successfully  raised  ; 
and  the  people  confidently  believe  that 
the  conditions  and  encouragement  to 
make  this  generally  possible  will  come 
later.    Thev  have  onlv  to  note  what  has 


been  clone  on  the  other  side  of  the  bound- 
ary, to  realize  that  this  is  no  impossible 
dream — merely  something  that  has  been 
delayed  by  an  arbitrary  line  drawn  from 
the  junction  of  the  Colorado  and  Gila 
rivers  to  the  nearest  convenient  point  on 
the  Pacific  coast. 

However,  it  is  unnecessary  to  rely 
upon  prospective  irrigation  for  dreams: 
there  is  something  much  nearer  and  more 
dazzling.     Possibly,  if  you  were  where 
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you  could  find  gold  in  the  sand  that  you 
scooi)c(l  up  in  your  two  hands,  you  also 
would  indulge  in  dreams.  You  might  go 
about  the  realization  of  those  dreams  in 
a  little  dift'erent  way  :  but  that  is  largely 
a  matter  of  temperament.  Possibly,  if 
you  found  a  gem  of  value  among  the 
loose  stones  and  broken  rock  of  a  barren 
mountain  (as  I  did  at  Jasay),  you  would 
begin  to  understand  the  optimism  of 
those  who  live,  or  have  interests,  there. 
But  the  gold  may  not  be  in  sufficient 
quantities  to  be  taken  profitably  without 
a  large  preliminary  investment  in  ma- 
chinery, and  most  of  the  gems  so  easilv 


found  arc  likely  to  be 
fractured  and  unmarket- 
able. Therein  would 
seem  to  lie  much  of  the 
fascination  of  the  quest : 
you  have  your  hand  al- 
ways almost  upon  the 
wealth  that  lies  in  the 
mountains,  a  n  d  y  o  u 
kmiw  that  others  have 
reached  that  wealth.  It 
is  there  —  gold,  silver, 
many  varieties  of  pre- 
cious stones,  copper, 
iron,  tin,  lead,  mica. 
/  There  are  marble  quar- 

I  ries  and   onyx   quarries, 

J      ■ —         and,  on  islands  near  the 
^-f'.j;,'.         coast,   salt   deposits   and 
pearl    fisheries.      Lower 
California  gems  are  be- 
ing   shipped    con.stantly 
to   the    London    market. 
Knowing  this,  the  finding  of  a  few  stones 
of  value  easily  leads  one  to  think  that  a 
fortune  lies  just  a  little  ahead. 

My  experience  at  jasay  gives  a  fair  in- 
sight into,  and  understanding  of,  the 
dreams  and  disappointments  of  certain 
kinds  of  gem  mining.  The  Jasay  mines 
are  owned  by  Eduardo  Rodcriquez,  of 
Jasay.  and  Riall  &  Baldwin,  of  San 
1  )iego.  I  give  Roderiquez  first  place  in 
the  combination,  because  he  stays  on  the 
ground  and  sees  to  the  actual  work  of 
mining ;  and  a  man  who  has  to  live  as  he 
does  is  certainly  entitled  to  this  slight 
honor.    I  went  with  Roderiquez  from  his 
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cabin,  something  over  5,000  feet  above 
sea-level,  to  his  mines,  a  little  higher  up. 
It  was  all  sage,  sand,  and  rock  here — 
desolate  and  unpromising — but  I  noticed 
that  Roderiquez  lagged  a  little,  with  his 
eyes  on  the  ground,  and  occasionally 
picked  up  and  examined  pieces  of  stone 
and  rock.  Your  true  prospector  is  al- 
ways prospecting.  I  followed  his  ex- 
ample ;  but,  knowing  nothing  of  precious 
stones,  I  picked  up  anything  that  had  the 
color  to  catch  my  eye. 

"What  is  it?"  I  asked,  showing  him 
a  reddish  stone. 

"Hyacinth,"  he  answered  quietly. 

Now,  the  hyacinth  may  not  be  gener- 
ally known  in  the  East,  except  to  lapi- 
daries and  jewelers;  but  it  is  listed 
among  the  precious  stones,  has  a  value 
of  from  $10  to  $50  a  carat,  and  there  is  a 
ready  market  for  the  uncut  stones  in 
London  and  Amsterdam.  It  ranks  with 
the  diamond  in  luster  .and  is  next  to  the 
topaz  in  hardness.  This  I  knew — and  I 
had  found  one  among  the  loose  stones  of 
the  mountains. 

"How  much  is  it  worth?"  I  asked. 

"Nothing,"  answered  Roderiquez.  "Air 
bubbles  in  it." 

In  a  minor  way  I  was  experiencing  the 
sensations  of  the  prospector,  and  I  felt 
the  tingle  of  the  fever.  That  stone 
might  be  valueless,  but  the  very  fact  that 
it  was  there  at  all  seemed  proof  of  the 
presence  of  stones  that  were  not  value- 
less. I  certainly  could  not  overlook  such 
a  chance  to  pick  up  money. 

The  next  stone  proved  to  be  a  hya- 
cinth, also,  but  it  had  too  many  fractures 
to  give  a  clear  piece  for  cutting.  Then 
I  tried  a  stone  of  another  color. 

"Tourmaline,"  explained  Roderiquez. 
"Throw  it  away.  I  have  picked  up  half 
a  ton  of  them  on  one  slope  here,  but  I 
have  yet  to  find  one  that  is  fit  for  the 
market." 

And  so  it  went  on.  There  were  sur- 
face indications  of  the  presence  of  many 
kinds  of  precious  stones ;  but,  so  far  as 
perfect  stones  are  concerned,  the  hya- 
cinth alone  has  been  reached  at  Jasay. 
I  say  "reached,"  advisedly,  for  the  min- 
ing here  has  been  of  the  primitive  kind, 
and  very  little  has  been  reached  that  is 
not  close  to  the  surface.  Indeed,  it  is 
difficult  to  go  deep,  for  almost  every- 
where there  are  rock  ledges  to  bar  the 
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way.  I'ut  the  point  I  wish  to  make  is, 
that  the  profusion  of  these  imperfect 
stones  skives  a  I)asis  for  the  dreams  of 
future  wealtli.  These  surface  stones, 
cruslietl  and  liroken  and  chipped  a\va\ 
from  the  formations  with  which  they  nat- 
urally helong,  the  result  of  some  great 
natural  uiiheaval,  are  in  the  nature  of 
guide-posts.  Somewhere  near,  it  is 
reasoni'd.  there  must  lie  the  conditions 
that  gi\-e  the  jierfect  stones;  Ijut  that 
"somewhere  near"  is  an  elusive  place, 
and  it  may  be  a  very  costly  one  to  reach. 
It  may  he  straight  down,  or  it  may  he  in 
almost  any  direction  except  uj).     But  the 


search  is  a  fascinating  game,  giving  vis- 
ions of  fabulous  wealth,  and,  meanwhile, 
tlure  is  enough  to  give  encouragement. 

After  I  had  found  one  stone  that  had  a 
real  market  value,  I  wanted  to  keep  right 
on  hunting.  To  add  to  the  allurement  of 
surface  indications,  there  is  the  knowl- 
edge that  many  varieties  of  gems  are 
tound  and  that  the  volcanic  nature  of  the 
country  will  explain  the  presence  of  al- 
most anything  in  this  line.  What  you 
find  near  the  surface  is  what  has  been 
forced  up  with  the  rocks ;  deep  down 
there  surely  must  be  far  finer  specimens. 
There  is  also  the  record  of  success  in 
other  localities  to  urge  one  on.  The 
zircon,  jargoon,  beryl,  many  varieties  of 
the  garnet  group,  turquoise,  jasper,  epi- 
dote,  rose  quartz,  etc.,  are  found,  and — 
whisper  it — a  blue  clay,  said  to  be  identi- 
cal with  the  Mue  clay  of  the  South  Afri- 
can diamond  fields. 

"We'll  find  diamonds  here  vet."  a  pros- 
pector tells  )ou  confidentially  ;  and  one  is 
inclined  to  think  that  the  forces  that  have 
thrown  up  these  mountains,  tossing  and 
grinding  huge  rocks,  may  have  turned 
out  almost  anything  in  the  process. 

Is  there  not  enough  in  all  this  to  feed 
the  dreams  of  the  average  man?  Many 
have  "gone  broke"  in  the  search  for 
wealth,  but  many  others  have  pros])ered. 
Transportation  is  so  difficult,  except 
along  the  coast,  that  much  is  added  to  the 
expense  of  any  operations;  but.  in  the 
more  accessiljle  localities,  wealth  is  com- 
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ing  out  of  many  of  the  mines,  and,  near 
the  coast,  irrigation  has  been  tried  and 
has  proved  the  promise  of  the  soil.  Prac- 
tically, however,  the  surface  of  the  coun- 
tr_\-  has  been  only  scratched  here  and 
there. 

But.  aside  from  the  mineral  and  agri- 
cultu'-al  wealth,  there  are  other  oppor- 
tunities for  dreams.  The  true  Lower 
Californian  boasts  of  the  climate  as  well 
as  of  the  more  tangible  resources  of  the 
country.  It  may  surprise  those  who  have 
always  associated  it  with  torridity,  but 
Ensenada  feels  sure  of  a  future  as  a 
health  and  pleasure  resort,  and  there  are 
similar  hopes  and  expectations  all  along 
the  west  coast  from  La  Paz  to  Cape  San 
Lucas.  Ensenada  already  has  a  hotel 
overlooking  the  ocean,  and  boasts  of  ten- 
nis courts  and  golf  links.  The  southern 
district,  of  which  such  great  hopes  are 
entertained,  has  nothing  in  the  way  of  a 
pleasure  resort  hotel  as  yet ;  but  you  are 
assured  that  there  will  be  one  before 
long,  and,  meanwhile,  "the  Mexicans  are 
a  most  hospitable  people."  Possibly, 
however,  your  idea  of  a  pleasurable  out- 
ing does  not  involve  boarding  with  a 
Mexican  family.  In  that  case  you  would 
better  wait  a  little  while  before  seeking 
resort  pleasures  south  of  Ensenada.  Pos- 
sibly, too,  you  have  reasons  for  wishing 
to  keep  in  touch  with  the  rest  of  the 
world.  In  that  case,  even  Ensenada 
might  not  prove  satisfactory.  It  is  the 
most  easilv  and  comfortably  reached  by 
steamer   from   San  Diego,  although  the 


trip  may  be  made  by  stage.  Before  it 
eclipses  Coronado  Beach  (which  is  one 
of  its  dreams),  there  will  have  to  be  de- 
cidedly improved  transportation  facili- 
ties. This  is  conceded,  and  you  are  re- 
gretfully informed  that  they  would  have 
those  facilities  now  if  Uncle  Sam  had 
not  overlooked  the  country.  Later  they 
will  come,  you  are  assured,  and  Ensenada 
will  be  a  fai  ous  winter  resort,  from 
which  all  sorts  of  interesting  excursions 
may  be  made.  Lower  California  boasts 
of  mud  volcanoes ;  and  there  are  medic- 
inal springs  and  sulphur  baths  and  pretty 
nearly  everything  in-  the  natural  freak 
line. 


LuWF.K    C.\LIFt.iRMA    LeLLES. 
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Development  has  been  fairly  rapid  of 
recent  years,  largely  owing  to  the  efforts 
of  the  Lower  California  Development 
Company ;  but  this  company's  sphere  of 
influence  does  not  extend  from  the  coast, 
and  its  boats  make  regular  trips  only 
about  half  way  down  the  peninsula.  Six 
trips  a  month  are  made  to  Ensenada,  and 
two  to  St.  Ouentin,  the  onyx  quarries, 
anrl  Cedros  Islands.  This  is  all  that  the 
traffic  now  warrants :  but.  of  course,  the 
water  transportation  facilities  will  be  in- 
creased as  rapidly  as  there  is  need  of  it. 

Back  from  the  coast,  there  are  only  the 
stage  lines,  and  even  these  reach  com- 
paratively few  localities.  There  are 
mines  of  one  sort  or  another  everywhere  ; 
but  only  where  exceptional  success  or 
the  investment  of  mone\'  to  do  work  on  a 


large  scale  have  brought  together  many 
people,  do  the  stages  come.  The  roads 
are  difficult,  and  frequently  great  ex- 
pense is  involved  in  getting  supplies  and 
machinery  necessary  to  do  the  work  in 
any  but  the  most  primitive  way.  This 
unquestionably  explains  many  of  the 
failures.  However,  development  is  now 
progressing  along  sane,  sober  lines,  in 
spite  of  the  dreams,  and  the  real  wealth 
of  the  country  will  be  uncovered  grad- 
ually but  surely.  The  opportunities  are 
there;  and,  while  Uncle  Sam's  oversight 
has  unquestionably  retarded  progress,  his 
people  are  now  doing  the  best  they  can 
under  existing  circumstances.  They  sup- 
ply the  energy  that  the  native  Mexican 
usually  lacks,  but  the  IMexican  himself 
is  likewise  doinc:  much  for  the  countrv. 


How  to  Do  It 

^""^^^O  make  a  modern  magazine, 
/l  r^  Take,  say,  tkree  Kundred  pages ; 

.\^^-V      Fill  three  of  these  with  photographs 
Of   grafters,  statesmen,  sages  ; 
Of  sonnets,  here  and  there,  use  one 

To  finish  up  a  page. 
And  devote  full  twenty  pages 
To  the  people  of  the  stage ; 
Three  very  short  stories  — 

Motor  car  in  every  one — 
Fill  the  rest  with  advertising. 
And  your  magazine  is  done. 


Passmg  tSie  Fire  Testt 

By  Mollis  W.  Field 


LAST  year  tlic  fire  losses  in  the 
Initccl  States  were  $175,000,000. 
Ami  there  was  no  one  j^reat  loss, 
like  that  in  the  $77,000,000  fire  in 
Baltimore,  the  year  hefore.  Small  won- 
der, then,  that  the  insur;ince  companies, 
on  whom  falls  the  chief  Imrden  of  tliis 
loss,  have  at  last  seen  the  wisdom  of  es- 
tal)lishin,G^  a  lalwratory  in  which  fire  as  a 
destructive  agent,  and  new  methods  of 
preventing  its  ravages,  may  be  studied 
from  a  scientific  stand[)oint. 

In  an  indestructible  building  from  the 
point  of  view  of  the  fire  hazaril.  with  the 
furnishings  and  fittings  of  sheet  steel, 
so  tb;it  III  it  iiiiiugh  W'liid  might  lie  gath- 


ered from  it  for  building  a  fire  in  a  kitch- 
en stove,  this  Underwriters'  Laboratcjry 
stands  in  East  Ohio  street,  Chicago. 

1  low  much  it  is  needed  may  lie  further 
gathered  by  a  glance  at  the  table  which 
shows  the  number  of  i)ublic  buildings 
destroyefl  by  fire  in  tlic  United  States 
during  the  past  three  years: 

Hotels   4,162 

Uluirches 1.821 

Schools 1  ..i82 

Halls 544 

I  lospitals  and  Asvlumr. . .    477 

Theaters ' 427 

Collfgcs .    .112 

Libraries 45 
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]  low  lint  til  lia\L'  these  treiiicnddus 
financial  ami  Mjci(.il(\L;ical  losses  is  easy 
in  that  one  moment  when  all  arclhtccl> 
and  all  builders  of  whatever  de^^ree  de- 
cide to  use  no  inflammahle  material  in 
construction.  \Mien  every  huildiniL;'  in 
(.'hicaq-Q  is  of  the  material  of  the  (  )hi<  ■ 
street  lalioratory.  the  fire  department  can 
he  dismissed.  Ihit  this  iihilosdphy  is  tod 
well  worn — when  e\er\'  person  in  the 
same  sjreat  cit\'  has  come  up  to  the  moral 
standard  of  the  best  man  in  it,  the  ])olici' 
department  also  may  be  dispensed  with! 
So  it  is  that  the  new  Underwriters'  l.ah- 
oradiry  to-day  is  more  necessary  than 
ever  siuh  an  institution  has  been  before. 

I'ew  of  the  i^nx'at  revolutionary  inven- 
tions of  men  have  faikd  to  earr_\-  in  their 
wake  of  good  a  train  of  ills  as  a  part  of 
I  he  law  of  compensation.  This  has  been 
more  true  of  electricity,  perhaps,  than  in" 
the  harncssint:;-  of  any  other  of  the  forces 
of  nature.  To-d;i\',  in  the  minds  of  the 
laymen.  eleetrieit\'  as  he.it  is  one  of  the 
liasi     Considered    t>i    the    |ihenomeiia    nf 


that  ind.ispensable  force.  The  averas'e 
person,  turning-  the  electric  current  iiiti 
an  incandescent  bull),  says  to  himself, 
■■.\h,  what  an  excellent  light!"  .\s  a 
matter  of  fact,  however,  he  has  "0  per 
cent  more  heat  than  he  has  light,  wlnlc 
with  the  calmest  assurance  in  the  world 
he  may  put  this  nineteen  times  as  mucli 
heat  as  light  into  the  inflammable 
draperies  of  a  (hristmas  tree  and  be 
horror-stricken  when  the  tree  bursts  into 
flame ! 

In  a  hundred  ways  the  electric  current, 
as  it  is  directetl  into  and  through  almost 
ever\-  building  where  man  sets  foot,  has 
lecome  the  inculiating  source  'jf  destruc- 
li\e  tires.  Working  with  material  fire, 
man  sees  to  it  that  inflammable  sub- 
stances are  k'ept  clear  of  it.  Working 
ihr  light  and  ]iower  of  electricity,  he  fre- 
(|iKntly  brings  the  electric  torcli  into  th.e 
powder  mill  of  his  tinder  construction 
with  far  more  simplicity  of  misunder- 
standing th.an  little  Iloti  showed  wdien 
he  burnecl  his  ancestral  Chinese  home  in 


MATCHES   OF   VAKIorS    MANI'F.^CTUKE    PI '  KCI I  ASi:  D    IN    Ol'KN     MAKKKT    TO    BE   TESTEI>, 

\  iD.ilrh  is  p'nred  in  llio  rylmiler  nf  asbestos.  surroiiii<li-tl   In'  a  IumIiiil'  coil,  the  current  betnc  increaseii  crailually 

until  lynition  takes  place,  and  the  tctnperatviie  indicated  by  the  thermunieter  projecting  from  the  cylinder. 
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MACHINE    F(1R   TESTING    PUSH    AND    KEY    ELECTRIC    SWITCHES. 
A  cyclometer  device  records  the  number  of  times  they  are  opened  and  closed,  the  action  being  accomplished 

through  aid  of  a  small  electric  motor. 


order  that  he  might  enjoy  the  forbiiUlen 
roast  pig. 

No  other  source  of  destructive  tires  re- 
ceives the  attention  of  the  laboratory  to 
such  an  extent  as  electrical  conduits  and 
connections.  When  a  man  enters  his 
dark  house  and  twists  the  hard  rubber 
button  on  the  wall  in  order  to  light  a  bulb 
or  group  of  bulbs  at  the  ceiling,  he  has 
no  thought  that  right  at  his  hand  may  be 
a  deadly  source  of  fire.  Yet  this  snap- 
switch  in  the  wall  is  searched  into  and 
tried  and  tested  as  few  things  electrical 
are. 

A  good  snap-switch  of  the  kind  should 
be  capable  of  6,000  eiTective  movements, 
olif  and  on.  This  would  mean  that  a 
house,  equipped  in  the  beginning  with 
standard  switches,  should  give  no  con- 
cern to  the  builder  for  perhaps  ten  years. 
But  cheapness  is  ever  a  temptation  ;  and 
without  intelligent  supervision  the  mere 
switch  in  the  wall,  close  to  a  background 
of  wooden-lath  studding  and  paint-filled 
weatherboarding,  may  be  a  fire  menace 
within  thirty  days  or  thirty  minutes  with- 
out the  person  most  concerned  having 
given  it  a  thought. 

One  of  the  most  interesting  processes 
of  the  laboratory  is  that  shown  in  a  little 
electrically-driven  engine  which  hour  af- 


ter hour  effects  the  turning  off  and  on 
of  one  of  these  snap-switches  under  test. 
Beyond  the  switch  is  a  battery  of  electric 
bulbs  responding  witli  light  and  dark  as 
the  button  moves  ;  and  no  manufacture  of 
buttons  which  do  not  give  the  6,000  re- 
sponsive minimum  is  passed  as  safe  and 
certified  to  the  National  Board  of  Fire 
Underwriters. 

Wires  and  their  insulating  wrappings 
are  submitted  to  ordeals  which  ten  years 
ago  might  have  been  regarded  by  the 
electrical  engineer  as  unnecessary.  Acid 
solutions  are  fi.xed,  in  which  sections  of 
insulated  wire  are  left  for  days  in  the 
effort  to  discover  defects  in  the  insula- 
tion. And  when  the  acid  tests  have  been 
withstood,  the  wire  may  be  subjected  to 
electric  loads  far  beyond  those  which  in- 
telligent engineering  would  have  ex- 
y^ected  of  them.  The  break-down  test  for 
these  wires  may  be  as  high  as  40,000 
volts ;  and  one  of  the  significant  sights  of 
the  laboratory  equipment  is  a  wooden 
block,  four  feet  long,  having  an  insulated 
channel  cut  its  length,  in  which  are  the 
fused  copper  remains  of  many  a  bit  of 
wire  whicli  failed  of  the  work  for  which 
it  was  designed. 

Along  this  line  of  test,  also,  is  the  cut- 
out switch,  which  reposes  almost  every- 
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A   TESTING  KILN. 

For  testinc  fire  walls,  fireproof  doors,  wire  glass,  etc. — The  end  of  the  kiln  is  supported  by  pulleys  overhead, 

and  is  iuov(;d  aside  tc  admit  article  to  be  tested.    Gas  and  air  are  then  forced  in;  and  careful 

record  is  made  of  the  length  of  time  of  test,  temperature,  etc. 


where  just  iiisitle  the  electric  meter  in  a 
luiilthiig.  L'ndcr  modern  construction 
this  lever  cut-out  reposes  in  an  asbestos- 
lined  box,  stoj)ping  the  current  in  a  mo- 
ment from  radiating  through  a  building. 
Lalioratory  tests  have  shown  that  in  this 
cut-out  switch — in  spite  of  the  asl^estos 
lining  for  a  wooden  box,  fast  to. a  wooden 
partition — the  inability  of  the  switch  to 


carry  the  load  from  ]iroper  wires  to 
jiroper  wires,  lias  l.ieen  the  source  of  de- 
structive fires. 

A  glass  front  cabinet  on  the  wall  of  the 
laboratory  may  be  looked  upon  as  the 
laboratory's  chamber  of  horrors.  In  it 
are  dozens  of  specimens  of  fused  elec- 
trical cables  and  mechanisms  to  which 
have  been  traced  costlv  fires.     There  are 
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examples  of  criminally  deficient  manufac- 
tures which  have  carried  fire  menace  in 
their  use.  And  not  the  least  of  the  show- 
ings are  those  of  water  pipes  and  gas 
mains  that  have  been  destroyed  by  the 
insidious  action  of  electrolysis. 

•To  show  how  laboratory  methods  may 
work,  th.ere  is  on  exhibition  a  type  of' 
porcelain  insulator  for  telegraph  and 
electric  wires,  made  of  the  ordinary 
white  clay,  and  of  a  mushroom  shape, 
promising  to  fill  the  purposes  of  such 
pole  devices  in  the  highest  efificiency.  But 
under  the  scrutiny  of  the  laboratory,  the 
design  and  the  material  have  been  repu- 
diated. The  reason  for  the  finding  is 
that  along  the  lines  of  the  steam  roads  a 
great  deal  of  carbon  in  minute  particles 
is  carried  into  the  air  from  the  smoke  of 
locomotives.  The  hooded  cap  for  the 
insulator,  because  of  its  size  and  its  ma- 
terial substance,  catches  the  carbon  par- 
ticles and  hokls  them  in  the  form  of  an 
incrustation  which  at  once  destroys  the 
effectiveness  of  the  insulators. 

How  possible  fires  may  not  spread,  is 
another  branch  of  laboratory  research. 
The  connecting  door  always  has  been  a 
problem.  If  of  steel  heavy  enough  for 
fire  protection,  it  is  too  unwieldy  for 
general  purposes.  One  of  the  forms  of 
door  intended  for  lightness  and  ef- 
fectiveness at  the  same  time,  contem- 
plates a  thin  veneering  of  metal,  with  a 
reinforcement  of  wood.  But  to  serve 
their  jjurpose  these  doors  must  be  of 
proper  material ;  and  to  prove  this  ef- 
fectiveness such  doors  must  stand  not 
only  heat  but  water.  An  interesting  de- 
vice has  been  installed  by  which  to  make 
this  test. 

In  the  yard  outside,  an  oven  has  been 
built,  into  which  immense  gas  burners 
have  been  led.  On  three  sides  of  the 
oven  are  door  apertures  of  standard 
sizes,  to  be  closed  in  by  the  types  of  door 
under  test.  These  doors  are  closed  and 
fastened  against  the  tremendous  blaze  of 
the  gas,  unal  the  heat  test  of  1,600  de- 
grees is  satisfactorily  withstood.  Then 
the  superheated  doors  are  flung  open,  and 
water  from  hose  nozzles  is  thrown 
agamst  them  with  the  force  generated 
by  the  average  steam  fire-engine.  On  the 
results  of  these  ordeals  depend  the  pass- 
ing of  these  doors  to  the  satisfaction  of 
the  insurance  underwriters.     The  "fire- 


proof" glass  for  windows  must  show  sat- 
isfactory results  under  similar  conditions. 

Woods  that  are  in  question  are  tested 
in  the  laboratory,  and  a  careful  report 
upon  them  tabulated.  Fireproof  paints 
are  subjected  to  all  possible  conditions  of 
fire.  Roofing  materials  must  undergo  a 
thorough  examination  and  test  before  a 
building  covered  with  a  material  becomes 
acceptable  to  the  National  Board  at  ac- 
ceptable rates. 

The  sprinkler  system  of  fire  protection, 
of  which  so  much  has  been  said,  for  and 
against,  occupies  a  marked  place  in  the 
testing  laboratory.  Where  laws  and  or- 
dinances have  required  the  system  in  cer- 
tain classes  of  public  places,  one  of  the 
hardest  points  to  settle  is  that  which  the 
property  owner  brings  up,  claiming  that 
while  the  sprinkler  system  may  reassure 
the  public  and  the  insurance  company  in 
a  possible  unexpected  emergency  of  an 
hour,  the  water  in  storage  for  this  emer- 
gency is  a  menace  to  the  insured  for  365 
days  of  the  year. 

The  manufacturers  of  this  system  have 
been  between  the  two  fires  of  making  the 
public  and  the  companies  secure  in  the 
one  emergency,  and  at  the  same  time  of 
trying  to  make  the  insured  one  as  secure 
as  may  be  against  the  damage  of  acci- 
dental discharge  of  the  water.  Naturally, 
from  the  underwriter's  point  of  view, 
there  is  a  danger  that  the  security  from 
water  may  be  accomplished  through  the 
manufacturers  turning  out  sprinklers 
whose  fusible  release-metal  will  not  melt 
at  the  low  degree  of  heat  making  them 
most  eiTective. 

In  the  laboratory  is  a  machine  for  the 
testing  of  this  fusible  plug.  In  this 
tester,  heat  is  generated  gradually,  and  is 
registered  accurately  by  a  thermometer 
extending  from  the  heat  chamber.  Un- 
less the  fusible  plug  melts  at  the  re- 
quired temperature  satisfactory  to  the 
National  Board,  the  manufacturer  of  the 
sprinkler  system  needs  to  busy  himself 
with  a  new  mechanism. 

As  one  of  the  forms  of  protection 
against  water  in  the  sprinkler  system,  the 
dry-pipe  valve  is  permitted,  especially  in 
such  places  as  water  m  the  pipes  would 
be  likely  to  freeze.  To  insure  the  dry 
pipes,  the  ramifications  of  the  pipes 
through  a  building  are  pumped  full  of 
air  at  such  a  pressure  as  to  keep  the  wa- 
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ter  below  the  first  sprinkler  in  the  chain. 
To  do  this,  each  sprinkler  head  must  be 
air-tight  as  well  as  water-tight,  standing 
the  pressure  test  as  well  as  the  fusing 
test.  When  the  sprinkler  heads  are 
passed,  the  automatic  valves  are  then 
subjected  to  scrutiny.  These  valves  con- 
trol the  water  pressure,  and  not  till,  from 
whatever  cause,  the  air  escapes  from  a 
s]irinkler,  does  the  water  rise  to  the  point 
of  sprinkler  delivery. 

In  cities  where  they  are  installed,  a  fur- 
ther protection  for  underwriter  and  in- 
sured alike  is  the  automatic  alarm  sys- 
tems. Through  these  alarm  stations,  any 
disturbance  of  the  air  or  water  pressures 
in  the  pipes  gives  instant  alarm  at  the 
watch  office.  This  signal  is  at  once  a  fire 
alarm  in  full  effect.  Devices  which  are 
to  record  these  disturbances  are  as  care- 
fully tested  in  the  laboratory  as  are  any 
of  the  other  meclianisnis  of  the  sprinkler 
systems. 

Hose  nozzles,  ruliber  hose,  and  even 
the  yarn  covering  fire  hose,  are  inspected 
in  every  detail.  The  threads  that  are  to 
be  woven  as  a  coating  for  hose  are  placed 
in  a  machine  in  yard  lengths ;  and  with  a 
registering  dial,  are  subjected  to  a  break- 
ing test  before  Ix'ing  passed.    The  clienii- 


cal  fire-engine  is  an  object  of  much  con- 
cern, not  only  for  its  chemical,  fire-killing 
contents,  but  for  its  proper  lining  and  ca- 
pacity for  standing  the  strain  of  its  con- 
tents. Most  of  these  chemical  solutions 
must  be  held  in  a  lead  lining,  and  this 
lead  sheet  must  be  up  to  the  last  require- 
ment. 

The  whole  scheme  of  this  unique  lab- 
oratory puts  it  in  a  place  that  is  as  unique 
in  commercial  life  as  the  laboratory  it- 
self is  unique  in  conception  and  material 
execution.  Under  the  written  laws  gov- 
erning fire  protection,  it  is  assumed  that 
inspection  shall  take  the  initiative  of 
inquiry  and  aggressive  oversight.  The 
position  of  the  laboratory  is  that  the  man- 
ufacturer of  fire-protecting  and  fire-fight- 
ing apparatus  seeks  to  obtain  its  official 
commendation  of  his  product.  Without 
this  seal  of  effectiveness,  any  such  manu- 
facture is,  at  ,  the  least,  questionable  ; 
while,  if  it  has  been  submitted  for  ap- 
proval and  has  failed  to  pass  muster,  the 
thing  is  outlawed  so  far  as  the  rules  and 
regulations  of  the  National  Board  are 
concerned. 

In  the  decisions  aft'ecting  all  such  ap- 
paratus, the  laboratory  heads  are  sup- 
posed to  be  without  shadow  of  bias.  They 
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CABINET   OF    CHARACTERISTIC    ELECTRICAL   BURNOUTS,    SHOWING    CAUSES   OF   FIRES- 
In  office  of  Underwriters'  Laboratory,  Chicago. 
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arc  the  official  representatives  of  the  Na- 
tional Board  and  installed  by  it.  But  in 
some  of  the  departments — as  in  the  elec- 
trical and  g:as  and  oils  tests — committees 
are  charged  with  the  work  of  consider- 
ins:  the  expert  findings. 

In  this  I'nderw^iters'  Laboratory  the 
building  itself — of  steel  construction, 
fireproof  brick,  terra  cotta,  and  cement — 
is  a  lesson  in  fireproof  construction.  Even 
the  roll-top  desks  are  of  smooth  sheet 
steel,  and  the  doors,  window-frames, 
stairs,  and  railings  of  the  same  material. 
The  onlv  wood  in  its  construction  is  in 


the  50,000-gallon  tank  in  the  basement, 
and  this  is  kept  full  of  water.  A  million 
closely  built  buildings  of  the  kind,  each 
twenty  stories  in  height,  could  not  make 
a  conflagration. 

But  though  the  building  itself  may  well 
serve  as  an  example,  it  is  from  the  labors 
of  the  corps  of  experts  which  it  houses 
that  civilization  may  expect  the  greatest 
benefits — a  civilization  which  has  suf- 
fered far  too  long  from  its  own  careless- 
ness and  from  the  criminal  greed  of  the 
manufacturer  and  builder. 


Not  His  Way 

JUSTICE  (sternly)— 

"You  are  chargect  with  stealing  nine  o 

f  Colonel 

1       Henry's  hens  last 

night.      Have  you  any  witnesses? 

*^       Brother  Swagback  (apologetically)— 

•NussaK 

I  s'pecks 

Is  sawtuK  peculiar  dat- 

-uh  way,  but  it  ain't  never 

been 

muK  custom 

to  take  -witnesses  alon^ 



when  I  goes  out  chicken-stealin'. 

aah 

••-Puck- 

FiVL'-tnll   !■](■,    tl 
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Hmsf  truck  .it  left. 


Dra^glhitl  Morses 


As'^riciate   liditm,    Mot>'r   A^c 


T 


'Man    .si  11  mill    never 
ti)     jierliirni     tlmsc 


1  1  I''.    luMxini. 
lie     i'ei|Uii'eil 

tasks  tiiat  can  lie  ilime  by  nia- 
chiner\-,"  shnulil  lie  e.xtemleil  in 
these  ii|ienin,L;  \ears  nf  the  twentieth 
ceiitiir\,  ami  written.  "Man  and 
beast  slinulil  nut  he  requireil  tn  perfiinn 
those  tasks  that  niachiner\-  can  aeemn- 
plish."  Ia-ss  than  five  years  as"  i  the 
ailaiitatiiiii  uf  this  maxim  tn  the  equine 
he^an  ;  since  tlK'ii  it  has  i^rnwn  inimeas- 
uralih-,  anil  the  future  is  a  vast,  unhnund- 
eil  field  tn  which  the  adaptatinii  is  spe- 
cially suitahlc.  With  the  upening-  years 
i.if  the  ceiitur\-  the  autoniohile  builders 
abroad,  particularly  in  (jreat  Piritain,  con- 
ceived the  idea  of  Jiarnessiii.c:  the  gasoline 
and  the  electric  imitnr  fn  the  h'v^  city 
truck,  and  usinsj-  the  mvsterinus  electric 


current  ami  gasoline  vapor  for  ]iropel- 
liiiij  these  mmiarchs  of  metropolitan 
transportation  thmush  the  busiest  ar- 
teries of  the  city's  mercantile  sections. 

Preference  rested  with  the  electric 
ninlor,  partly  throup^h  the  state  of  jier- 
fection  it  hatl  reached  on  the  trolley-car, 
and  also  because  of  its  successful  adapta- 
tinii to  the  pleasure  carriai^e.  It  was 
aliine  for  hut  a  short  time,  however,  for 
CI  mteniiii  iraneoush'  with  the  aihent  (if 
the  j;asoline  motor  in  the  automobile  field 
came  the  trying;  of  this  tyjie  of  luotor  on 
the  big  five-  and  seven-ton  trucks  that 
three  and  four  horses  hail  for  centuries 
dr.igqed  througjli  the  crowded  thorough- 
fares. As  the  diamond  in  the  rnui^h.  so 
were  these  pioneer  commercial  aulomo- 
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biles.  Engineers  familiar  with  the  best 
designs  of  horse-drawn  trucks,  found 
themselves  on  unknown  ground  when  de- 
signing the  self-propelled  machine. 
Breakdowns  followed  in  rapid  sequence  ; 
discouraged  purchasers  consigned  their 
dear-bought  vehicles  to  the  scrap  pile ; 
the  horse  was  reinstalled  and  the  motor- 
wagon  ridiculed.  Civilization,  however, 
will  advance ;  the  best  will  out ;  and,  in 
spite  of  engineers'  failures  and  purchas- 
ers' condemnations,  the  motor-wagon 
grew  in  popular  favor,  and  improved  in 
strength  and  reliability,  until  it  is  now  in 
England  and  France  the  undisputed  mas- 
ter of  the  freight  transportation  question 
for  every  great  metropolis. 

America,  slightly  behind  European 
countries  in  the  art  of  automobile  manu- 
facture, was  a  year  or  so  late  in  the  in- 
troduction of  the  motor-wagon  into  city 
freight  hauling;  but  what  Columbia  lost 
in  time,  she  is  now  striving  to  make  up 
in  continuous  energy ;  and  if  American 
push  and  brains  can  win,  then  the  time 
is  not  far  distant  when  the  streets  of  our 
great  cities  will  be  in  the  hands  of  the 
commercial  motor-w'agon. 

Already  the  conquest  is  assured.  In 
the  streets  of  New  York,  the  five-ton 
electric  and  gasoline  truck  transports  the 


tons  of  coal  sold  by  many  of  the  big 
dealers  ;  grain  merchants  use  the  lordly 
electric  for  hauling  from  the  depot  to 
the  warehouse  ;  wholesalers  have  installed 
both  gasoline  and  electrics  for  conveying 
goods  from  the  warehouse  to  the  retail 
headquarters ;  contractors  use  both  for 
hauling  building  materials ;  electric  light 
companies  use  them,  the  Edison  Com- 
pany alone  requiring  fifty  in  its  employ ; 
breweries  are  specially  suitable  because 
of  the  advertising  value  comiected  with 
them  ;  and  the  myriad  other  Gotham  con- 
cerns are  getting  interested.  Coming 
west,  Philadelphia  has  them  by  the  score  ; 
Pittsburg,  with  its  hills,  is  rapidly  intro- 
ducing them  ;  Washington  has  a  few  ;  and 
Chicago,  with  its  poorly  paved  streets, 
has  a  score  or  more  of  them  in  operation. 
In  the  West,  Denver  and  Kansas  City  are 
following  the  example  set  by  the  East ; 
Omaha  has  its  first  one ;  Salt  Lake  City 
has  a  couple ;  Minneapolis  has  three  ;  and 
a  dozen  or  more  are  in  use  in  the  various 
coast  cities  of  California. 

Motor-trucks  are  being  used,  because 
by  them  manufacturing  and  other  con- 
cerns can  transport  their  goods  through 
the  city  streets  cheaper  than  by  horse 
labor.  The  factory  magnate  views  the 
motor-wagon  only  in  the  atmosphere  of 


GASOLINE   FREIGHTING  TRUCK  WITH  8-TON 
Small  electric  truck  in  right  foreground. 
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dollars  and  cents;  it  clieapcr  than  the 
horse,  it  is  accepted  ;  if  more  expensive 
to  o])erate,  it  is  discarded.  In  spite  of  it 
still  heing  in  its  swaddling  garments,  it 
is  proving  itself  a  juvenile  wonder,  and 
is  daily  supplanting  the  horse  in  the 
many  avenues  of  haulage. 

Electric  trucks  in  America,  as  abroad, 
received    first    attention.      The    five-ton 


greatly  hampers  the  usefulness  of  this 
tyi^e  of  truck.  Owners  of  such  have  them 
recharged  overnight,  to  be  in  readiness 
for  an  early  start  ne.xt  morning  :  hut  in 
many  businesses  the  thirty-mile  charge  is 
not  sutTicient  for  an  all-day  run,  jiarticu- 
larly  as  the  truck  can  travel  ten  miles  an 
hour,  meaning  but  tw'o  and  a-half  or 
three  hours  of  continuous  running.     In 


C.VSUUXE    TRUCK    WITH    S-ToN    LOAD    ol     LTl.llT    MHKCU.\ND1SL. 


vehicle  of  this  class — that  is,  the  truck 
capable  of  carrying  this  useful  load — is 
a  vehicle  weighing  itself  when  empty  i\\)- 
]>roximately  this  amount,  making  its  total 
weight  ten  tons.  Its  motive  force  rests 
in  an  electric  storage  battery  of,  gen- 
erally, forty  cells,  carried  midway  be- 
tween the  front  and  rear  wheels  and  sus- 
pended from  the  mider  side  of  the  car 
frame.  This  battery  has  a  sufficient  elec- 
trical charge  to  carry  the  truck  with  load 
from  twenty-five  to  thirty  miles,  after 
which  time  it  must  be  recharged  from 
some  electric  source,  six  to  eight  hours 
being  needed  in  recharging.     This   fact 


spite  of  this  restriction,  however,  the 
electric  truck  is  poi)ular  with  many 
classes.  Simplicity  is  its  merit.  The  pur- 
chaser of  this  type  of  truck  can  take  his 
horse  driver,  and  in  a  day  graduate  him 
to  the  rank  of  chauffeur.  All  required 
is  to  learn  how  to  steer  the  machine,  to 
apply  the  brakes,  and  to  work  the  con- 
troller handle  by  which  the  amount  of 
electricity  going  to  the  motors  is  regu- 
lated and  so  the  spec;]  of  the  machine 
controlled.  These  tlu-ee  duties  are  soon 
learned.  The  truck  is,  in  short,  but  a 
battery  and  one  or  two  electric  motors. 
The  battery   requires    expert    attention, 
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and  is  generally  cared 
for  by  a  specially  cii- 
gajjed  electrician  where 
t  li  e  concern  operates 
several  trucks ;  where  a 
concern  operates  a  sinijle 
truck,  the  battery  care  is 
intrusted  to  the  jjarasje 
owner  or  suiieriutendent 
where  the  truck  is  stored 
at  nicrht.  The  motor  is 
perfected  a  n  d  rarely 
needs  attention.  Conse- 
quently, were  it  not  for 
the  niilea,c:e  limitation, 
the  electric  truck  would 
be  the  ideal  machine.  It 
can  exert  its  full  power 
at  a  snail's  pace ;  when 
ascendinfj  a  hill,  a  heavy  overload 
of  current  can  be  taken  from  the  l)attery, 
or,  in  sjettintj  out  of  a  hole,  full  ])Ower 
can  instantly  be  thrown  on. 

Compared  with  the  electric  truck,  the 
gasoline  vehicle  possesses  the  one  great 
advantage  of  having  an  unlimited  mile- 
age. With  it  the  driver  can  travel  from 
six  in  the  morning  until  ten  at  night,  the 
only  essential  being  a  few  gallons  of 
gasoline,  which  can  be  obtained  at  many 
city  points.  lUit  while  unlimited  mileage 
has  jjeen  gained,  the  gasoline  truck  has 
its  very  ])rominent  disadvantages.  The 
gasoline  vehicle  is  complex,  and  recjuires 
expert  attention  when  on  the  street,  as 
well  as  when  being  re])aired  in  the  shop. 
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A  3-ToN  Tkuck  Loaded  with  Paper  fou  Newspaper  Office. 


It  combines  a  gasoline  engine  operating 
at  1,000  revolutions  per  minute  ;  a  vapor- 
forming  device  that  mixes  gasoline 
with  i)ure  air  in  pro])ortions  to  form  a 
])owerfully  ex])losive  mixture ;  an  electric 
system  for  exploding  this  mixture  in  the 
cylinders  of  the  motor  ;  a  clutch  by  which 
the  motor  can  be  run  without  the  car 
moving ;  a  transmission  gear  allowing  of 
the  car  traveling  at  different  speeds  ;  and 
a  method  of  conveying  the  ])ower  of  the 
motor  to  the  wheels  of  the  vehicle.  All 
of  these  parts  must  be  carefully  cared  for, 
inspected,  and  repaired,  besides  this, 
the  machine  has  to  be  guided  on  the 
streets,  brakes  applied,  and  the  motor 
speed   and    speed   changes   acomplished. 


STEAM  TRUCK  WITH  7-TON   LOAD. 
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These  manifold  duties  require  brains  as 
well  as  expert  Irainins;;. 

Such  duties  sutjgest  the  great  question 
of  securing  drivers  for  gasoline  ma- 
chines. As  well  place  a  railroad  loco- 
motive in  the  hands  of  a  novice  as  the 
gasoline  truck  in  the  care  of  an  inconi]:)e- 
tenl.     He  will  in  a  few  daws  run  it  to  its 


Gasoline  Trixk  Loaded. 

own  destruction.  Drivers  have  to  he 
educated.  This  is  best  done  by  taking  a 
horse  driver  and  having  him  serve  an 
a]ii)renticeship  of  a  month  or  six  weeks 
in  the  factory  of  the  car  he  is  to  operate. 
During  this  ap])renticeship  he  passes 
through  every  department  of  the  factory  ; 
sees  the  many  parts  that  when  as.scmhlcd 
form  the  coni])leted  motor-truck  ;  actively 
engages  in  putting  these  parts  together ; 
effects  ordinary  repairs :  drives  a  truck 
for  a  sh(5rt  time  each  day :  familiarizes 
himself  with  the  electric  system:  and.  in 
sluirt.  becomes  a  fair  amateur  expert  on 
the  rudiments  of  the  machine  he  is  to 
drive.  Chauffeurs  from  pleasure  auto- 
mobiles have  been  tried  as  drivers  of 
commercial  trucks,  but  they  have  proven 
failures.  They  drive  too  fast :  the  rough 
streets  .shake  the  ponderous  trucks  to 
])ieces  :  repairs  rise  apace  ;  and  the  econ- 
omv  of  the  veliicle  is  destroyed.  These 
drivers  are  not  familiar  with  the  ins  and 
outs  of  city  draying,  and  generally  run 
contrarv  to  the  wills  of  the  hcirse  team- 
sters,  therebv   working   ill   to   their   em- 


ployers' interest.  Automobile  schools 
have  been  established  in  many  of  the 
leading  cities,  and  at  these  the  amateur 
can  learn  the  art  of  driving,  but  the  re- 
sults are  not  so  pronounced  as  where  a 
visit  to  the  factory  is  made. 

There  is  but  little  difference  in  cost  in 
the  installing  of  an  electric  or  a  gasoline 
truck.  There  are  on  the 
market  at  present  Amer- 
ican-liuilt  electric  trucks 
for  carrying  five  tons, 
that  cost  '$4,000  and 
$4,500 ;  and  gasoline 
trucks  carrying  the  same 
loads  cost  practically  the 
same,  while  gasoline 
trucks  for  six  and  seven 
tons  cost  $5,000  and  $6,- 
000.  The  cost  is  gener- 
ally about  $1,000  p"er  ton 
load.  A  seven-ton  gas- 
oline truck  now  in  the 
service  of  a  large  mail- 
order house  in  Chicago, 
averages  forty  miles  per 
day,  a  distance  almost 
three  times  that  aver- 
aged by  horse-drawn 
trucks.  Fifteen  gallons 
of  gasoline  are  required 
per  day,  which,  with  gasoline  costing 
eleven  cents  when  purchased  by  the 
barrel,  brings  the  cost  of  fuel  to  $1.65 
per  day.  J^ubricating  oil  costs  25  cents, 
making  the  daily  cost  of  operation  $1.90, 
$11.40  per  week,  $49.40  per  month,  or 
$592.80  per  year.  This  fuel  consump- 
tion is  a  fair  average  for  machines  of 
this  type  carrying  loads  often  in  excess 
of  seven  tons.  The  cost  of  electricity  for 
a  similar  truck  varies  considerably  ac- 
cording to  the  firm  operating  it.  Should 
the  concern  be  a  large  user  of  electric 
current,  the  price  would  be  low:  if  the 
owner  has  an  electric  plant  of  its  own, 
the  cost  is  still  lower,  but  should  it  have 
the  charging  done  at  a  garage  it  will  be 
very  expensive.  Electricity  is  sold  by  the 
kilowatt-hour,  the  market  price  being  10 
cents  per  kilowatt-hour.  At  this  rate  the 
cost  of  recharging  amounts  to  $1.50  for 
30  miles,  or  five  cents  a  mile  for  current : 
whereas  gasoline  costs  around  three  and 
a-half  cents.  Some  large  private  mer- 
cantile concerns  have  their  own  electric 
pl.'ini.  in  which  case  the  cost  of  electricity 
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is  more  than  cut  in  halt,  and  saving  also 
made  in  other  ways. 

Compared  with  the  relative  cost  of 
horse  teaming,  the  dififerences  appear. 
The  gasoline  or  electric  truck,  if  given 
the  opportunity,  can  perform  the  work 
of  three  two-horse  teams,  and  often 
more.  Heavy  horses  cost  $475  per  team, 
wagons  cost  $800  each ;  and  harness 
amounts  to  $50  per  set — making  in  all  a 
total  of  practically  $4,000  for  the  three- 
team  outfit.  Keep  and  provender  costs 
$36  j)er  month  for  each  team,  making  a 
monthly  outlay  of  $108  for  the  three,  as 
against  $50  for  the  motor-truck.  Three 
drivers  at  $12  per  week  are  needed  for 
the  horses,  making  in  all  $36  per  week, 
whereas  one  driver  at  $15  per  week  is 


six-,  and  seven-ton  trucks.  Rubber  is 
expensive,  each  of  such  tires  costing 
$135,  and  the  set  of  four  aggregating 
$540.  The  torque  of  the  driving  wheels 
eats  this  rubber  up  at  a  phenomenal  rate, 
particularly  if  the  driver  follows  the 
street-car  tracks.  A  set  of  tires  on  a 
gasoline  truck  will,  on  the  back  or  driv- 
ing wheels,  last  four  or  five  months  with 
steady  service,  if  the  car  is  driven  on  the 
street-car  tracks,  and  much  longer  if 
driven  on  the  pavement,  the  car  rails  cut- 
ting the  tires.  On  electric  machines  the 
same  size  of  tires  are  used,  but  they  last 
considerably  longer  on  the  rear  wheels, 
as  the  power  can  be  more  gradually  ap- 
plied. On  the  front  wheels  of  both  kinds 
of  vehicles,  the  life  of  the  tire  is  double 


GASOLINE  TRUCK   IN    SERVICE. 
Loaded  with  trunks  weiyhinti  5.fj00  lbs.,  making  way  through  crowded  alley. 


sutTicient  for  the  truck,  meaning  a  weekly 
saving  of  $21. 

The  expense  of  up-keep  of  a  truck  is 
nuich  in  excess  of  that  of  horses  and 
horse  wagons.  This  is  particularly  true 
because  of  the  cost  of  maintaining  the 
motor-truck  in  tires.  The  ponderous  ma- 
chines have  to  use  solid  rubber  tires, 
these  tires  being  7  inches  wide  on  five-, 


this  period.  Experiments  are  now  being 
made  with  the  use  of  wood  for  these 
tires,  and  fairly  good  results  are  forth- 
coming. A  company  in  Milwaukee,  Wis., 
makes  a  seven-ton  truck  in  which  wood 
tires  eight  inches  wide  are  used.  These 
tires  consist  of  blocks  of  hardwood  placed 
radially  so  that  the  ends  contact  witli  the 
ground.     Metal  wedges  are  driven  in  be- 
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twecn  tlie  blocks  to  increase  their 
strength.  Tires  of  this  type  are  capable 
of  wearing  six  months,  and  cost  bnt  $73 
per  set  of  iour.  l)ut  cannot  be  fitted  to  the 
ordinary  wheel.  They  have  the  disad- 
vantage of  jarring  the  machinery  con- 
siderably, the  springs  of  the  truck  being 
the  only  agents  to  absorb  the  jar,  which 
is  most  considerable  when  a  fourteen-ton 
vehicle  is  traveling  over  a  cobl)lestone 
pavement  at  ten  miles  per  hour. 

Next  to  the  problem  of  tires  is  that  of 
streets.  The  steam  locomotive  has  pro- 
vided for  it  a  pair  of  steel  rails  anchored 


yards  of  the  truck,  as  are  the  different 
types  of  block  pavement.  On  a  good 
street  a  truck  can  double  its  mileage 
every  day  and  its  lifetime  is  increased 
four-fold. 

As  to  the  endurance  of  the  motor- 
trucks, definite  facts  are  hard  to  obtain, 
and  conditions  vary  so  that  generalizing 
is  impossible.  Trucks  are  in  use  in  New 
York  that  have  been  in  steady  use  for 
four  years  and  are  still  good,  whereas 
other  machines  of  the  same  make  have 
already  been  discardeil.  Tlie  life  of  them 
rests  with  the  driver  :   accordintr  to   his 
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to  a  perfectly  level  roadbed  :  the  ciimmer- 
cial  motor-truck  is  expected  to  travel  over 
the  cobblestone  pavement,  across  cedar 
blocks,  over  rough  crossings,  and,  in  fact, 
every  place  where  a  horse  wagon  goes.  It 
can  do  this,  but  not  at  fifteen  miles  an 
hour ;  it  can  travel  over  these  ])laces  at 
this  rate,  but  the  machinery  will  soon  be 
shaken  to  pieces.  Shaking  machinery 
means  large  repair  bills :  rough  streets 
mean  hard  wear  on  rubber  tires ;  and 
lioth  of  these  items  mean  that  the  econ- 
omv  of  the  truck  is  vastl\  impaired. 
Good  streets  are  essential,  and  'without 
them  the  truck  is  robbed  of  its  lifeblood. 
I'rick  pavement  kept  in  good  condition  is 
best.  Next  comes  asphalt,  which,  while 
smoothest,  becomes  soft  in  warm 
weather,  causing  the  truck  wheel  always 
to  be  climbing  a  miniature  hill.  The 
wheel  under  the  tremendous  load  con- 
stantly sinks  in  the  asphalt,  forcing  it  up 
in  front  and  behind  the  wheel.  Macadam 
affords  excellent  surface,  but  is  gener- 
al Iv  in  a  poor  state  of  repair  and  wears 
in   holes.     Cobblestones   are   the   grave- 


whims  their  days  can  be  reckoned  in 
years  or  months.  If  he  plunges  his 
machine  over  rough  streets  when  heavilv 
loaded,  it  comes  to  a  premature  end;  but 
if  he  cares  for  it,  crosses  rough  places 
slowly,  and  takes  proper  care  of  his  ma- 
chine, it  will  endure  not  five  but  ten 
years. 

Trucks  must  be  cared  for,  particularly 
the  gasoline  t\])e.  Every  night  after  the 
day's  work  is  done,  they  should,  be  ex- 
amined, every  part  looked  at  to  see  if 
the  adjustment  is  correct.  (  hice  a  week, 
every  Saturday  afternoon,  a  regular 
cleaning-up  is  needed,  when  the  parts 
should  be  cleaned  and  every  one  tight- 
ened. Lastly,  once  every  two  months 
the  motor  should  be  taken  ajiart,  cleaned 
thoroughly,  parts  worn  replaced  by 
others,  and  the  whole  adjusted.  With 
this  attention,  the  life  of  the  truck  can  be 
made  to  compare  with  that  of  the  loco- 
motive that  visits  the  roundhouse  after 
every  run  of  a  hundred  miles. 

Though  not  primarily  considered  bv 
prospective  buyers,  the  municipal  influ- 
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ince  of  the  motor-truck  deserves  attcii- 
tinn.  A  passing  odor  of  burnt  oil  or 
smoking  gas'oline  is  its  only  disadvantage, 
and  it  disappears  in  a  second.  In  horse- 
less town  the  air  will  not  be  impregnated 
w  ith  animal  impurities,  nor  will  the  cof- 
fers of  the  city  be  depleted  by  the  "white 
wing"  brigades.  Mewed  economically, 
the  motor-truck  bids  fair  to  solve  the 
congestion  of  streets  in  busy  centers.  The 
motor-truck  carrying  seven  tons  occupies 
less  space  than  the  two-horse  team  pull- 
ing but  half  the  load.  The  four-ton 
truck  requires  but  little  over  half  the 
space  of  the  two-horse  team.  From  the 
[joint  of  view  of  speed,  the  truck  averages 
double  that  of  horse  vehicles,  which, 
combined  with  the  space  question, 
means     a     cutting     of     the     congestion 


by  four.  Added  to  these  advantages  is 
the  greater  ease  of  manipulation,  the 
truck  turning  in  smaller  spaces,  and 
being  stopped  in  half  the  distance  needed 
for  horse  trucks.  Not  to  be  forgotten 
is  the  absence  of  noise.  Motors  are  now 
being  made  to  operate  quietly  ;  and  this, 
combined  with  the  use  of  rubljer  tires, 
permits  the  huge  truck  to  travel  much 
more  quietly  over  the  rough  streets  than 
can  the  light,  iron-tired,  horse  delivery 
wagon. 

\\'ifh  everything  to  gain  and  nothing 
to  lose,  the  borseless  truck  is  marching 
apace  with  the  century.  To-day  it  is 
the  experiment  of  the  few ;  to-morrow  it 
win  be  the  necessity  of  the  many.  Yes- 
terday practically  unknown ;  to-morrow 
administering  to  the  needs  of  myriads. 


Cultivate  Men  of  Purpose 

THE  business  world  13  full  of  young  men  content  in  simply  putting 
in  their  time  somehow  an<l  drawing  their  salaries,  making  no 
effort  -whatever  to  increase  their  efficiency  and  thereby  enhance 
their  own  as  well  as  their  employers  interest. 

To  every  young  man  I  would  say,  seek  at  the  start  to  cultivate  the 
acquaintance  of  those  only  whose  contact  and  influence  will  kindle 
high  purposes,  as  I  regard  the  building  up  of  a  sterling  character  one 
of  the  fundamental  principles  of  true  success. 

— Marshall   Field. 


SCIFA'CF.,  wliicb   lately   furnislK'd  a  It   is  many  years  since  Reanniur.  tlie 

mechanical  sulistilule  fnr  the  heirse,  I'rench  naturalist — who  was  prohably  the 

has   now     set    ahnut    juitting    the  orij^inator  of  the  synthetic  theory — con- 

Idwlv  silkworm  out  of  husiness.  ceivcd  the  idea  of  producint:;-  by  synthe- 

Almiist  imknown  in  the  I'nited  Slates,  sis  a  substitute  for  natural  silk.    We  have 

the  manufacture  of  artificial  silk  has  been  no  means  of  knowins:^  whether  Reaumur's 

on  a  commercial  basis  in   hranci-  for  se\-  motive  was  i;ain,  or  a  desire  to  ])lacc  the 

eral     vear>,   the   dailv   production    benii;'  apparel  of  kinps  within  the  reach  of  the 

now  :ibont  seven  I'.ms.  common  people  ;  ;uid  it  iloes  not  matter — 

In  formini;'  a  chemical  com]ioimil  cor-  for  he  failed,  and  the  silk-worm  continued 
responding'  to  the  viscous  lluid  out  of  to  siu'n  as  slowl\  as  before, 
which  the  silkworm  spins  his  <lelicate  Reaumur's  time,  however,  was  not 
thread,  the  iM-ench  chemists  found,  ])re,i,Miant  with  the  possibilities  or  the  en- 
stuniL;el\  enough,  that  the  best  substi-  erc;y  which  characterize  the  present  ;  and, 
tuti-  was  a  solution  of  L;un-colton,  which  moreover,  be  ma\'  b.ive  remembered  the 
also  ser\es  as  the  basis  for  the  most  pow-  disfavor  in  which  successlul  inwntors  of 
erful  and  deadlv  of  modern  explosives.  a  century  ago  were  held  liy  their  fellow 
To  what  extent  this  gun-cotton  silk  is  men.  In  the  last  fifty  years  there  have 
relieved  of  its  ex|ilosive  (|ualities  before  lieen  several  sporadic  attempts  to.  carry 
being  woven  into  laces  and  <lress  fabrics,  Reaumur's  theory  to  a  successful  con- 
seems  to  be  .somewhat  (luestionable.  Cer-  elusion;  but  it  remained,  very  appropri- 
tainb  a  \oinig  woman  i^^ow  ned  in  gun-  ately.  for  another  French  scientist,  M.de 
cott(in  ;inil  wearing  a  dainty  nitro-gly-  Chardonnet.  to  establish  an  industrial 
cerine  wr.i])  about  her  white  shoulders,  jirocess  and  produce  a  commercial  ;irti- 
woidd  be  a  most  formidable  not  to  say  ficial  silk.  (  )thei-  discoveries  followeil, 
d.nigerous  objecl.  If  the  new  f.abric  ever  until  at  present  there  are  at  least  three 
becomes  jiopular  in  this  country  it  will  distinct  methods  of  pro<lucing  artificial 
jilainb,  be  necessarv  to  warn  young  men  silk,  which  are  com|>eting  with  one  au- 
uiit  to  aiiproach  its  wearers  with  lighted  other  and  with  the  \enerable  silkworm  to 
cigarettes  or  other  combustibles  in  their  supply  the  worM's  annual  demand  for 
bands,  .\nd  s]),-u-king  will  become  a  most  ,v\Onb  tons  of  silk  textiles, 
hazardous  occupation.  The  founders  of  the  new  industry  have 

Xatm-al  silk — the  prcnluct  of  the  silk-  kept  in  view,  not  so  much  the  exact  re- 
wnrn^ — is  the  most  valuable  intrinsically  pro.lnction  of  natural  silk,  as  the  ])roduc- 
of  the  textile  fibers,  costing  from  seven  to  tion  of  a  snbst.Micc  which  embraces  its 
ten  ilollars  per  pound.  Its  value  has  led  valuable  proi)erties.  Xatural^  silk  pos- 
to  numerous  atlemjits  to  supjilant  the  sesses  to  a  large  degree  qualities  of  bril- 
Ioiil;-.  tedious  efforts  necessarv  for  a  silk-  liancx'.  elasticity,  strength,  affinity  for  col- 
worm  to  produce  a  few  grains  of  fiber,  oring  and  bleaching  materials,  and  a  pe- 
by  more  |iroduclive  if  not  more  effective  culiar  rustling  sound,  when  handled, 
means.  Silk,  being  an  albuminoid  mat-  known  as  .■.■<■;•()()/•.  I'erhaps  the  brilliancy 
ler,  must  be  susceptible  of  -synthesis —  and  scroop  of  silk  are  the  best  known  of 
this  wa'^  llie  theory  advanced  by  chem-  its  ([ualities  ;  and  it  is  in  these  two  respects 
isls.  which  tluv  son-bt  vainly  for  a  long  th.it  .artificial  silk  most  closely  resembles 
time  to  establish  as  a  fact.  natural,    its  brilliancy   being  greater   and 
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its  scroop  beingf  sliglitly  less.  The  other 
properties  of  silk  are  present  in  greater 
c  ir  less  degree ;  but  in  tensile  strength  and 
resistance  to  moisture — two  of  the  most 
valuable  properties  of  any  textile — the 
inventors  have  fallen  far  short  of  their 
object.  Some  kinds  of  artificial  silk, 
also,  are  highly  inflammable,  which,  in 
conjunction  with  other  defects,  renders 
their  use  impracticable  for  many  pur- 
poses to  which  natural  silk  is  peculiarly 
adapted. 

A  comparative  microscopic  examina- 
tion of  natural  and  artificial  silks  shows 
some  dissimilarities  in  their  physical 
properties,  tlie  natural  silk  being  a  doulile 
filament  which  has  the  appearance  of  two 
solid,  cylindrical  fibers.  Artificial  silk 
consists  of  a  single,  cylindrical-shaped 
fiber,  although  a  number  of  these  may  be 
drawn  together,  as  will  be  explained 
later.  In  other  respects  the  appearance 
of  the  two  fibers  is  very  similar,  the  arti- 
ficial in  most  cases  being  a  trifle  the 
larger.  The  specific  gravity  of  artificial 
silk,  averaging  about  1.490,  is  greater 
than  that  of  natural  silk,  which  ranges 
between   1.357  and   1.367. 

It  is  generally  understood  in  a  vague 
manner  that  textile  fabrics  are  composed 
of  "yarns,"  and  that  yarns  consist  of  in- 
numerable small  fibers  held  together  by 
a  series  of  spiral  twists.  These  fibers  are 
obtained  from  some  forms  of  animal, 
vegetable,  and  mineral  matter,  and  all 
are  synthetic  substances  formed  in  Na- 
ture's laboratory,  and  may  be  divided  by 
analysis  into  their  constituent  elements. 

Silk  is  an  animal  product  which  ex- 
ists in  the  silkworm  in  the  form  of  a 
viscous  liquid.  Upon  being  excreted 
from  the  worm  in  preparing  for  the 
chrysalis  state,  the  liquid  solidifies,  form- 
ing a  continuous  filler  of  from  1,200  to 
4,000  feet,  or  even  more,  in  length.  In 
the  process  of  manufacturing,  these  fibers 
are  doubled  to  produce  yarn  of  the  re- 
quired strength  and  bulk. 

To  show  how  closely  the  inventors  of 
artificial  silk  have  followed  Nature's 
method  as  exemplified  in  the  silkworm. 
Figs.  1  and  2  have  been  prepared.  The 
liquid  or  substance  from  which  the  fiber 
is  formed  is  secreted  in  a  pair  of  glands 
shown  in  Fig.  1 ,  which  are  symmetrically 
located  along  the  sides  of  the  body.  The 
ends  of  the  glands  meet  at  the  point  A, 


which  gives  the  double  structural  forma- 
tif)n  of  natural  silk. 

In  the  artificial  method,  a  quantity  of 
cotton  is  cleansed  of  all  impurities  by 
washing  in  a  solution  of  caustic  soda  and 
washing  soda ;  then  treated  with  cold, 
concentrated  nitric  acid  or  with  a  cold 
mixture  of  nitric  and  sulphuric  acids, 
which  changes  the  cellulose  of  the  cot- 
ton into  tctni-uitro-ccUulose,  commonly 
known  as  giin-cotfoii.  This  product  is 
soluble  m  a  mixture  of  alcohol  and  ether. 


Fig.  1.    Diagram  at  Very  Large  Scale   Illustrating 

Double  Tubular  Secretory  Glands  of  Silkworm. 

The  plands  meet  at  A,   thus  accounting   for    the   double 

structural  formation  of  the  silk  liber. 

the  solution  being  known  as  collodion. 
This  substance  corresponds  to  the  secre- 
tion of  the  silkworm.  Following  Na- 
ture's plan,  the  solution  is  introduced  into 
a  receptacle  from  which  it  is  forced  by 
an  air-pump  through  one  or  more  fine, 
capillary  orifices  corresponding  to  the 
spinneret  of  the  silkworm. 

Fig.  2  shows  the  principle  adopted  in 
forming  the  fibers.  The  solution  is  forced 
through  the  tube  C  into  the  capillaries  B, 
'one  end  of  which  is  closed,  with  the  ex- 
ception of  one  or  more  very  fine  holes, 
through  which  the  solution  is  forced  as 
shown  at  F.  When  two  or  more  fibers 
are  expressed  from  the  capillaries,  they 
are  drawn  together  by  capillary  attrac- 
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tion,  forming  a  structure  similar  to  natu- 
ral silk.  The  inner  tube  C  is  surrounded 
by  a  jacket  tube  A,',  through  which  there 
is  a  constant  ilow  of  cold  water. 

Immediately  upon  coming  in  contact 
with  the  cold  water,  the  solution  solidi- 
fies, then  is  dried,  and  wound  upon  reels 
to  await  its  turn  for  manufacture  into 
yarn.  The  interior  pressure  and  the 
mechanism  for  withdrawing  the  fiber,  are 
regulated  in  such  manner  that  a  uniform 


^ 

1'     ^ 

:? 

/  F 

TO)  < 

1 

1 

\^^f 

\ 

>^V 

A       Jl 

A 

Fig.  2,     Diagram  Illustrating  Artii-icial   Method 
Forming  Fibers. 


and  brilliant  thread  of  about  the  same 
diameter  as  that  drawn  from  the  cocoon 
is  obtained.  If  the  fiber  olitained  by  this 
process  is  to  be  colored,  the  coloring  mat- 
ters are  added  directly  to  the  pyroxylin 
solution.  In  this  respect  another  differ- 
ence between  the  natural  and  artificial 
fibers  is  noted,  the  "former  being  colored 
after  leaving  the  silkworm,  as  no  success- 
ful method  of  injecting  dyestuffs  has 
l)een  discovered.  The  necessity  of  add- 
ing the  coloring  matters  to  the  artificial 
silk  solution  is  caused  liy  the  slight  re- 
sistance artificial  silk  offers  to  the  de- 
structive action  of  water. 

The  method  just  described  produces 
an  article  which  is  quite  inflammable ;  and 
to  remedy  this  defect  tlie  fibers  are  treat- 
ed with  an  alkali  sulphide  solution. 

Other  methods  of  producing  artificial 
silk  arc  the  treatment  of  cellulose  with 


copper  liyilrate,  zinc  chloride,  or  liisul- 
jihide  of  carbon  ;  but  the  principle  t)f  forc- 
ing the  solution  through  capillaries  is 
common  to  all. 

The  consistency — or  "viscositv,"  as  it 
is  technically  termed — of  the  solution,  is 
of  the  greatest  im]5ortance,  as  it  deter- 
mines to  a  large  extent  the  successful 
formation  of  the  thread. 

The  process  of  mercerization,  which 
was  discovered  some  years  ago,  and 
which  seriously  aft'ected  some  grades  of 
silks,  does  not  produce  a  fabric  resem- 
bling artificial  silk  in  any  way.  Cotton 
is  mercerized  after  it  is  spun,  by  subject- 
ing the  yarn  to  tension  in  a  caustic  soda 
solution.  The  fact  that  the  mercerizing 
process  takes  place  when  the  material  is 
in  the  form  of  yarn,  precludes  all  possi- 
bility of  a  serious  competition  with  the 
better  grade  of  silk,  as  the  mercerized 
fabric  has  none  of  the  properties  of  silk 
except  an  inferior  luster. 

The  possibilities  open  to  artificial  silk, 
on  the  other  hand,  are  much  broader,  as 
it  ,'iinis  to  produce  a  fiber  equal  to  natural 
silk.  A  silk  congress  has  already  been 
called  to  meet  in  Turin,  Italy,  a  silk-pro- 
ducing center,  to  investigate  the  serious 
inroads  of  artificial  silk,  and  to  decide 
upon  some  ine-Xj^ensive  test  that  will  in- 
sure purchasers  against  the  substitution 
of  the  artificial  for  the  real  article.  This, 
hnwever,  is  probably  the  frenzied  action 
of  those  who  will  suffer  by  the  develop- 
ment of  the  new  industry,  to  whom  each 
new  development  seems  like  the  doom  of 
natural  silk  and  the  mulberry-fed  silk- 
worm. 

The  future  of  artificial  silk  is,  of 
course,  a  problem  that  only  the  future  can 
solve :  but  it  will  undoubtedly  replace 
natural  silk  for  many  purposes.  Its  in- 
ventors are  not  resting  on  the  laurels  al- 
ready won ;  and  work  on  its  defects  is 
progressing  so  rapidly  that  we  may  soon 
expect  non-inflammable  artificial  silk  as 
we  now  have  non-inflammable  collodion. 
The  destructive  action  of  water  and  the 
deficiency  in  tensile  strength  will  also  un- 
doubtedly be  corrected  as  the  processes 
develop.  With  these  improvements  and 
a  cost  of  about  one-fourth  that  of  the 
animal  silk,  the  artificial  product  will 
])robably  become  a  much  larger  factor 
than  at  present  in  the  world's  silk  in- 
dustry. 


Art  yt)m  xtforrifj  br  amy  Qiustiom  in  F.iiriMtering  or  the  Mechanic  Arts'   Put  the  Question  into  writing  and  mait  it  to 

tilt  Comsultime  Of/arlmtnl.    TEC/I\ICAL    IfOKLD  MAGA/.ISE.      H't  kaTt  maJr  arrantimtnls  with  the  Ainrri.an 

•  htHil  a/  Ci/rrestomdence  to  kai^  ail  such  questions  anrwered  by  members  o/  its  stajff' o/  Instructors.     1/  the  question 

^ed  it  of  generat  interest,  the  anstoer  wiii  be  fub/ished  in  the  magazine,     t/  of  ontr  personal  interest,  the  ansitvr  luiil 

c^  tent  by  m,%il,  froi'ided  a  stamped  and  addressed  enz'etote  is  enclosed  with  the  question.     Requests  .for  information  as  to 

where  desired  articles  can  be  purchased  will  also  be  cheer/ully  answered. 


Control  of  Litfhts 

Question:  Will  you  kindly  give  me  a  plan 
>j|  wiring  for  a  3-way  switch  by  means  of 
which  a  light  can  ho  tnnK-d  on  in  one  part 
of   the   house   and   turned   off   in   another,   or 

.t"  versa. — \V.  C.  L. 

.-Inszccr:  The  accompanyingf  sketch 
shows  tlie  connections  whicii  you  ask  for  : 
1  and  2  represent,  the  3-\vay  switches  by 
means  of  which  the  bank  of  lamps  can 
lie  controlled  in  tiie  manner  y<iu  siijjgest. 
With  the  switclies  in  the  |)osition  shown, 
the  lamps  will  liiirn.  If  now  switch  1  is 
turned  through  'K)".  the  lamps  will  be  ex- 
tiii.!^ui>lu-d.  If  then,  while  switch  1  is 
in  this  new  position,  switch  2  is  turned 
through  'X)",  the  lamps  will  plow.  In  a 
similar  manner  the  lights  are  under  per- 
fect control  from  either  switch  at  all 
times. 


Boiler  Test  and  Safe  Pressure 

Qucslion:  How  is  the  safe  working  pres- 
sure found,  and  how  is  the  boiler  tested,  data 
being  as  follows:  Diameter  of  boiler,  00 
inches ;  thickness  of  plate,  Vi  inch ;  tensile 
strength  of  plate,  60,000  llis.?— //.  L.  B. 

Ans'i.i'cr:  The  safe  working  jircssure 
is  found  by  multi])Iying  twice  the  thick- 
ness of  the  plate  by  the  tensile  strength 
in  pounds,  and  dividing  the  result  ob- 
tained by  six  times  the  diameter  of  the 
boiler,  as  follows: 
rx60,000^ 
60XtJ 

The  maxinnim  test  pressure  is  obtained 
by  adding  to  the  safe  working  pressure 
50  i)er  cent,  giving  in  this  case  If/'r,  lbs. 
+  83:\  lbs.  =  2Sb  lbs.  Xow,  applying 
hydraulic  j)ressure  as  high  as  the  test 
[jressure,  will  show  that  it  is  safe  to  run 


166%  lbs. 


Lamps 


1  Mains 


DIAGKA.\(   To  ILLUSTRATE  CONTROL  OF   LA.MI'S. 


(fi«) 


546 


THE   TECHNICAL    IVORLD   MAGAZINE 


the  boiler  at  two-thirds  of  the  test  pres- 
sure if  it  goes  through  this  test  safely. 

Before  putting  hydraulic  pressure  on 
an  old  boiler,  empty  the  boiler  ;  go  over 
it  carefully  with  the  hammer  for  broken 
braces,  weak  and  corroded  spots ;  figure 
for  safe  pressure  on  the  thinnest  place 
found  in  the  boiler;  fill  boiler  full  of 
cold  water,  and  gradually  heat  it  until  the 
desired  pressure  is  reached.  By  this 
mode  of  testing  by  hot-water  pressure, 
the  heated  water  is  exjianded,  and  is 
more  elastic  than  when  cold,  and  is  not  so 
liable  to  strain  the  boiler.  Before  allow- 
ing the  pressure  to  lie  ajiplied,  see  that 
the  boiler  is  prriperly  braced  and  stayed, 
and  that  the  rivets  are  of  proper  size. 

All  flat  surfaces,  such  as  found  in  fire- 
box boilers,  should  have  stays  not  over 
5  or  6  inches  apart,  for  all  ordinary  pre- 
sure,  and  boiler  heads  not  over  7  inches 
apart. 

On  account  of  the  loss  of  strength  in 
the  [ilates  by  rivet-holes,  some  authori- 
ties allow  only  70  per  cent  of  the  safe 
pressure  given  above,  for  double-riveted 
boilers,  and  56  per  cent  for  single-riveted 
boilers. 

Computing  Current 

Question:  Twelve  cells,  each  having  an 
E.  M,  F.  of  1.5  volts  and  an  internal  resistance 
of  y?.  ohm,  are  joined  in  a  mixed  circnit  of 
six  cells  in  each  of  two  parallel  series.  Com- 
pute the  cnrrent  through  an  external  resist- 
ance of  3  ohms— f/'.  H.  D. 


Ill 


'1 


I      I      I      I      i 


TJOOUKT 

R 
Two  Sets  of  Cells  Connected  in  Series. 


Ansivcr:    You  would  have  an  arrange 
ment   as    shown     in     the    accompanyinc 
sketch — namely,   of  two  parallel   set 
six  cells  in  series. 

In    solving    the    problem,    we    use    the 
formula 

}/iE 


f 


in  which  tii  =  Number  of  cells  in  series ; 
E  =  Voltage  of  one  cell ;  R  =  External 
resistance  ;  r  =  Internal  resistance  ;  and 
H  =  Number  of  sets  in  parallel.  Sub- 
stituting, we  have 

,      6X1.5 


3X 


6X! 


^  + 


mr ' 
n 


Hence  the  current  would  be  2]/^  amperes. 


Removing  Rust— Driving  Belt 

Question  i:  How  can  rust  be  removed  from 
iron  ? 

Question  i:  Which  side  of  the  belt  should 
be   run   next   the  pulley? 

Question  $:  Should  driving  motion  of  belt 
be  with  or  against  the  laps  of  the  belt? — [V 
B.  E. 

Anracr  i:  A  method  of  removing 
rust  from  iron  consists  in  immersing  the 
articles  in  a  bath  consisting  of  a  nearly 
saturated  solution  of  chloi  ide  of  tin.  The 
length  of  time  during  which  the  objects 
are  allowed  to  remain  in  the  bath  de- 
pends on  the  thickness  of  the  coating  of 
rust :  but  in  ordinary  cases  twelve  to 
twenty-four  hours  is  sufiicient.  The  so- 
lution ought  not  to  contain  a  great  ex- 
cess of  acid  if  the  iron  itself  is  not  to  be 
attacked.  On  taking  them  from,  the  bath, 
the  articles  are  rinsed  in  water  and  af- 
terward in  ammonia.  The  iron,  when 
thus  treated,  has  the  appearance  of  dull 
silver :  but  a  simple  polishing  will  give 
it  its  normal  appearance. 

Aiiszvcr  j:  The  grain  (hair)  side  of 
the  belt  running  next  the  pullev  will 
give  the  belt  about  ,30  per  cent'  more 
power  than  if  the  flesh  side  is  on  the 
pulley. 

Aiis7ccr  _?.•  Motion  of  driving  should 
run  with  the  laps  of  the  belt. 

^* 

Size  of  Wire 

Question:  Please  tell  me  the  length  and 
size  of  wire  required  in  both  primary  and  sec- 
ondary coils  of  an  induction  coil  to  transform 
a  current  of  10  volts  to  a  current  of  110  — 
/.   M. 

Anszvcr:  We  assume,  since  you  speak 
of  an  induction  coil  instead  of  a  trans- 
former, that  you  have  a  direct  rather 
than    an    alternating    current.     A  direct 
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current  could  hardly  be  raised  from  10 
volts  to  110  by  means  of  an  induction  coil 
and  be  available  for. any  practical  use — 
such,  for  instance,  as  lighting  incandes- 
cent lamps. 

In  the  case  of  a  transformer,  in  order 
to  raise  the  current  from  10  to  110  volts, 
you  would  need  approximately  11  times 
as  many  turns  on  the  secondary  coil  as 
on  the  primary,  and  the  cross-sectional 
area  of  the  secondary  wire  would  need 
to  be  1-11  as  great  as  that  in  the  primary. 
This  would  also  he  approximately  true  in 
the  case  of  the  induction  coil,  but  the 
latter  does  not  follow  the  laws  of  ra- 
tional design  as  closely  as  the  trans- 
former, and  frequently  the  calculated  re- 
sults when  put  into  practice  are  found 
to  be  verv  far  from  exact. 


Use  of  Caissons 

Question:  What  are  caissons  used  for? — 
A.  P.  G. 

Ansiver:  Where  the  soil  is  too  yield- 
ing or  the  necessary  area  is  not  avail- 
able, foundations  are  sometimes  carried 
to  bed  rock.  This  is  done  by  the  use 
of  caissons,  which  are  sunk  through  the 
soft  material  to  the  rock.  A  caisson  con- 
sists of  a  steel  chamber,  having  the  bot- 
tom edge  extending  below  an  air-tight 
floor  far  enough  to  form  a  working 
chamber  into  which  comjjressed  air  is 
forced.  This  air  keeps  out  the  water  and 
soft  material,  and  enaljles  the  workmen 
to  excavate  and  thus  allow  the  caisson  to 
sink  to  bed  rock.  The  excavator  ma- 
terial is  hoisted  up  through  air-locked 
shafts,  and  the  masonry  of  the  founda- 
tion is  built  within  the  caisson,  helping 
to  sink  it  down.  When  bed  rock  is 
reached,  the  working  chamber  is  filled 
solid  with  concrete,  and  a  solid  founda- 
tion is  secured.  This  is  called  the 
"plenum"  or  "compressed-air"  process. 
Caissons  are  also  sunk  by  the  "vacuum" 
process,  which  consists  in  exhausting  the 
air  from  the  interior  of  the  caisson,  and 
allowing  it  to  sink  by  the  aid  of  the  pres- 
sure of  the  atmosphere.  By  this  process, 
the  water  is  caused  to  flow  under  the 
lower  edge  of  the  caisson,  loosening  the 
soil  and  assisting  the  sinking  of  the 
caisson. 


Connections  of  Spark  Coil— Motor 
Structure 

Question  i:  We  have  a  donlilc-spark  coil 
with  binding-posts  as  per  enclosed  diagram. 
We  want  to  wire  it  to  a  two-cylinder  engine 
and  use  but  one  battery  as  in  diagram.  This 
forces  secondary  current  to  return  to  coil 
through  battery.  Will  the  passing  of  this  cur- 
rent have  any  bad  effect  or  shorten  the  life 
of  the  battery? 

Question  >:  Is  there  any  structural  differ- 
ence between  the  ordinary  direct-current  motor 
and  the  one  used  on  both  direct  current  and 
single-ph.-;se  alternating  current? — H.  E.  B. 


To  Spark 
Plugs 


Timer 

Connections  of  Spark  Coil. 

Ansivcr  i:  The  passage  of  the  sec- 
ondary current  through  the  battery,  as 
shown  in  your  sketch,  would  have  no 
injurious  efifect  upon  the  battery. 

.■Iiis7vcr  2:  There  is  no  radical  or 
fundamental  difference  between  a  direct- 
current  motor  and  one  intended  to  oper- 
ate on  both  alternating  current  and  direct 
current.  The  only  difference  is  in  de- 
tail. An  alternating-current  motor  mu.st 
have  laminated  fields  and  some  means 
of  compensating  for  armature  reaction. 
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Coking  Quality  of  Coal 

Question:     How  may  the  coking  qualitv  of 
coal  be  tested?—/?.  E.  \l\ 

Ans-cvcr:  01)tain  a  tin  can  (an  or- 
dinary Standard  (  )il  can  will  do)  ;  fill  it 
with  pnlverized  coal  which  you  wish  to 
test ;  pack  the  coal  in  well ;  and  place  the 
can  in  a  good  coal  fire  for  four  or  five 
hours.  If  the  can  holds  together  for  that 
length  of  time,  then  remove  and  exam- 
ine tlie  product.  This  method  should 
serve  to  prove  whether  or  not  the  coal 
will  serve  for  coking.  A  Iieehive  oven  is 
not  necessary. 

Instead  of  the  can  mentioned  above, 
you  may  simply  make  a  cone-shaped  pile 
of  coal,  cover  it  loosely  with  cobblestones, 
and  start  it  burning  from  below,  keep- 
ing it  burning  until  fusion  of  the  coal  in 
tlie  to])  layers  takes  place. 


Short  Circuit  on  Teleplione  Line 

Qiicslioii:  Why  is  it  that  tilt-  bells  on  a 
bridging  type  of  telephone  will  not  ring  if 
there  is  a  short  circuit  on  the  line?  This 
-short  circuit  cripples  tlie  whole  system,  and  it 
IS  almost  impossible  to  turn  the  handle  of  the 
generator. — N.  L.  I. 

.his-a'cr:  In  a  bridging  system  of  tele- 
phones, all  the  phones  are,  of  course,  con- 
nected across  the  line  in  parallel.  Xow, 
if  there  is  a  short  circuit  on  the  line,  this 
also  exists  in  parallel  with  the  bridging 
phones.  The  resistance  of  the  short  is 
practically  zero  as  compared  with  the  re- 
sistance of  the  ringers  ;  and  consequently 
the  short  takes  all  the  current  so  that 
none  is  left  for  the  bells,  which  conse- 
quently will  not  ring. 

The  reason  that  it  is  difficult  to  turn 
the  generator  is  that  the  short  circuit 
amounts  to  a  very  heavy  load  on  the-  line, 
consequently  demanding  a  very  large 
current  from  the  generator,  and  the 
power  to  turn  it  must  consequently  be 
proportional  to  the  current  sujiply. 


Cyanide  Case-Hardening 

Question:     Describe  the  process  of  cyanide 
case-hardening. — M.    L.    G. 

Answer:      For    the    cyanide    method. 
cyanide  of  potassium  is  usetl — the  jnirer 


the  better.  One  way  of  using  the  c}-an- 
ide  is  as  follows:  Small  pieces,  'and 
pieces  which  need  only  a  very  thin  shell 
of  hard  steel,  are  heated  to  'a  high  red 
heat,  drawn  from  the  fire,  and  sprinkled 
over  with  cyanide  of  potassium,  reheated 
for  a  few  seconds  to  give  the  carbon  from 
the  cyanide  a  chance  to  "soak  in,"  drawn 
from  the  fire  again,  sprinkled  with  cy- 
anide, and  cooled  in  cold  water.  This  'is 
an  easy  and  quick  wav  when  it  will 
answer  the  purjiose. 

This  method  is  also  of  use  when  case- 
hardening  in  spots.  When  only  a  hole 
or  some  small  part  of  a  piece  is  wanted 
hardened,  a  small  piece  of  the  cvanide 
may  be  placed  on  that  particulai^  spot, 
and  the  hardening  confined  to  the  area 
covered  by  the  cyanide. 

Another  method  of  using  the  cvanide 
is  to  melt  it  and  heat  it  red-hot  in  a 
ladle  or  pot.  The  pieces  to  be  case-hard- 
ened are  heated  and  placed  in  the  red- 
hot  cyanide,  and  left  there  for  some  min- 
utes. After  "soaking"  a  proper  length  of 
time,  they  are  hardened  by  cooling  in 
cold  water.  This  method,  when  properly 
carried  out,  gives  a  mottled  appearance 
to  the  case-hardened  surfaces  if  they 
have  lieen  previously  polished. 

The  longer  the  articles  are  left  in  the 
heated  cyanide,  the  deeper  will  be  the 
penetration  of  the  carbon,  although  not 
quite  in  proportion  to  the  time.  Heating 
ill  this  way  for  about  ten  minutes  will 
give  a  penetration  of  perhaps  one-hun- 
dredth of  an  inch. 


Vibration  of  Pop- Valve 

Question:  I  am  operating  a  2S-horse-power 
traction  engine,  and  haye  pnt  the  pop-valve 
aJjoye  the  cap.  It  is  a  IVS-inch  valve,  and  the 
pipe  leading  from  the  dome  to  the  pop-valye 
IS  3'''2  feet  long.  Tlie  valve  pops  at  140  lbs.' 
steam  pressure,  and  when  it  pops  makes  such 
a  racket  that  it  can  be  heard  a  mile  away. 
How  can  this  be  prevented  .'—/v.  Z.   O. 

Ansiver:  Probably  putting  the  valve 
on  the  dome  will  obviate  the  trouble. 
This  will  be  the  only  way  to  prevent  vi- 
bration. If  the  pipe  could  be  braced  or 
tied  finr.ly  to  the  boiler,  the  noise  could 
be  lessened.  The  only  cure,  however,  is 
til  attach  the  valve  directly  to  the  boiler. 


DROP.ABLY  the  largest  double-gate 
•^  valve  ever  manufactured  is  that 
shown  in  the  accompanying  engraving. 
The  picture,  however,  conveys  no  ade- 
quate idea  of  the  size  of  the  valve  except 
when  comparison  is  made  with  the  size  of 
objects  of  familiar  knowledge.  The  di- 
ameter of  the  posts  or  pipe-ends  of  the 
valve  is  nine  feet.  The  gross  weight  of 
the  casting  is  126,000  pounds,  or  more 
than  sixty  tons,  and  required  three  or- 
dinary fiat  cars  to  transport  it.  The  valve 
was  made  recently  by  The  Pratt  &  Cady 
Company  of  Hartford,  Conn.,  for  the 
Niagara  Construction  Company  of  Ni- 
agra  Falls,  Ontario,  for  use  in  connection 
with  their  generating  power  plant ;  and 


this  alone  will  serve  as  an  intimation  of 
the  vast  amount  of  water  that  will  be 
used.  The  valve  will  be  operated  by 
electric  motor  controlled  by  manipulation 
from  a  distant  station. 


'X'HE  accompanying  photograph  gives 
■*■  an  indication  of  what  a  railroad 
wreck  sometimes  means  in  the  Pacific 
Northwest.  As  is  well  known,  the  log- 
ging roads  are  built  through  a  very  rug- 
ged country ;  and  frequently  the  route  is 
over  ravines  varying  from  fifty  to  a  hun- 
dred feet  or  more  in  height.  As  timber 
is  so  plentiful,  most  of  the  bridges  are 


LAKl,I.ST   DolBLE  GATE   VALVE   EVER    MADE. 
Diameter  of  ports,  9  feet ;  weiyht,  120,0011  pounds.     Built  for  the  Niacara  Construction  Company  by  the  Pratt  i-S; 

Cady  Company,  Hartford,  Conn. 


(.343) 


550 


THE   TECHNICAL    WORLD  MAGAZINE 


\Vrf(  K  OF  A  Logging  Train  in  thf.  Pacific  NnrvxiiwEsT. 
Caiisf.l  by  CiiUapM-  i)f  a  biiJL-c  i.\i'r  tlie  Raginn  Kiver- 

ciiii>lnictc(l  (if  trcstliii!:;'  unless  the  cleprcs- 
siim  is  too  wide  to  be  safely  spanned  by 
tliis  form  of  constructi' >ii.  The  illnstra- 
tinn  is  of  a  wreck  which  occurred  on 
Ragin.q-  river,  Washington.  The  railroad 
across  this  stream  was  sujiported  liy  a 
structure  ujiheld  by  wocMlen  towers 
which  were  suiii)osed  to  lie  safeh' 
anchored  in  the  river  IkmI.  The  action 
of  the  current,  however,  weakened 
one  of  tlie  tnwers  to  such  an  extent  that 
it   ceillajised   as  a   train   of   logging   cars 


was  entering  upon  it,  ami  the  locomotive 
and  nearly  all  of  the  cars  fell  to  the  bot- 
tom. The  rolling  stock  was  literallv  de- 
molished as  the  photograph  shows,  logs 
being  scattered  in  all  directions.  Tlie 
boiler  and  forward  part  of  the  locomo- 
tive, however,  were  so  little  injured  that 
the  engine  was  removed,  being  raised  to 
the  tu[i  of  the  bank  b\-  block  and  tackle. 


^XE  of  the  most  novel  and  interesting 
^-^  experiences,  to  those  who  love 
the  .strenuous  phase  in  travel,  is  the 
trip  on  one  of  the  powerful  railway  fer- 
ries that  ply  between  the  old  city  of 
Mackinac  and  St.  Ignace,  in  the  Upper 
Peninsula  of  Michigan  during  the 
winter  when  the  straits  are  covered  with 
ice  often  four  feet  thick.  It  would  seem 
incredible  that  any  marine  craft  could 
be  ciperated  under  such  conditions,  yet  it 
is  one  of  the  commonplace  tilings  of  to- 
day. The  boats  are  supplied  with  wheels 
at  the  bow  as  well  as  astern ;  and  the 
heavy  ice  is  crushed  down  and  forced 
under  the  big  boat,  thus  opening 
a  channel  which  all<nvs  lier  progress 
at  a  speed  Init  little  less  than  when 
the  water  is  entirely  open.  The 
distance  to  be  traversed  between  the  two 
points  is  about  nine  miles;  and  even 
under  ice  conditions  such  as  those  shown 
in  the  acompanying  illustration,  the  trip 


N.WK.AI  IXC,    THE    STR.MTS   OI-    MXCKINAC    IN    WINTKR. 
Ferryboat  Saititr  Marit-  oil  out;  uf  liei  imdwintcr  trips  fruiu  M.ickinac  CiJj'  to  bt.  Ignace,  tliroii;:h  icc  fum  let-i  thick. 
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ical  speed  after  exceed- 
ing' which  the  motor  ex- 
erts a  delaying  effect. 

Quite  apart  from  tlie 
possibiht)'  of  a  practical 
application  of  this  de- 
vice, it  is  extremely  in- 
teresting, solving  as  it 
does  a  long-discussed 
.scientific  puzzle. 


Improvised  Fire-Fighting  Apparatus  Constructed  During  a  Serious 
Fire  at  Nome,  Alaska. 


has  been  made  in  but  twenty  minutes 
longer  than  the  schedule  time  in  summer. 
The  view  from  the  bridge,  when  midway 
of  the  Straits,  is  certainly  a  wild  and  in- 
spiring one,  and  to  the  timid,  perhaps, 
just  a  trifle  disconcerting  and  suggestive. 

Us©  Sack^WSimds 


A  N  interesting  outfit  enabling  back- 
•*^  winds  to  be  utilized  in  the  propulsion 
of  motor-cars  and  cycles  has  recently 
been  constructed  by  Dr.  H.  K.  de.  Haas. 
The  device  consists  of  a  wind-motor  act- 
ing through  a  chain  transmission  on  a 
wheel  of  the  cycle 
or  a  u  t  o  m  o  b  i  1  e  .  In 
virtue  of  the  directing 
effect  of  the  broad  wind- 
vane,  the  motor  always 
adjusts  itself  against  tlie 
wind. 

From  a  theoretical 
consideration  of  the  ap- 
paratus, the  following 
results  are  indicated : 
The  device  will  prove 
the  more  useful  as  the 
efficiency  of  the  wind- 
motor  is  greater  and  the 
intensity  of  the  wind  is 
higher.  The  smaller  the 
speed  of  traveling,  t!ie 
more  efficient  will  the 
wind-motor  be,  and  vice 
versa,  there  being  a  crit- 


COME  months  ago  a 
•^  serious  fire  broke  out 
in  Nome,  Alaska,  threat- 
ening complete  destruc- 
tion of  the  wooden 
buildings,  of  which  the  town  is  mainly 
built.  The  fire  brigade,  equipped  with 
only  one  small  engine  and  assisted  by  a 
bucket  brigade  which  carried  water  from 
the  ocean,  was  obliged  to  confine  its  ef- 
forts to  saving  the  east  end  of  the  town. 
The  west  end  was  saved  by  aid  of  the 
improved  apparatus  shown  in  the  ac- 
companying cut,  consisting  of  two  boil- 
ers which  were  hurriedly  dragged  to  the 
edge  of  a  lagoon  and  there  connected  to 
a  pump.  This  rough  fire-fighting  equip- 
ment had  two  streams  playing  within 
45  minutes  from  the  time  of  sounding 
the  alarm. 


Apparati's  for  Making  Use  of  the  Power  of  Back-Winds, 
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Conduit  of  Voltax  Transmission  System. 
Showinfi  layers  of  impreenated  felt  surroundinB  bridge- 
work,  and  voltax  backing. 


River 

OXE  of  tlic  greatest  rivers  of  the  Pa- 
cific Northwest — the  Cokinibia — is 
navigable  for  a  thousand  miles  from  its 
mouth  by  the  construction  of  a  series  of 
locks  at  what  are  known  as  the  Cascades. 
These  locks  are  especially  notable  for  the 
reason  that  they  contain  some  of  the  most 
massive  lock  gates  ever  designed  by  en- 
gineers. The  current  of  the  Columbia 
at  the  Cascades  is  so  powerful,  especially 
during  flood  season,  that  it  was  necessary 
to  plan  barriers  which  w'ould  have  far 
more  resisting  force  than  those  utilized 


at  the  Sault  canal  or  even  the  series  of 
canals  around  the  St.  Lawrence  rapids. 
The  gates  are  constructed  entirely  of 
steel.  The  photograph  shows  the  differ- 
ence in  the  lock  level,  which  is  over 
tw-enty  feet  at  this  point. 


BJe^w  'Usadlergiro'vUiinid 
Trsi.Eas5rffliflssao!ni  Ss^sftessi 

CE\'ERAL  advantages  arc  claimed  for 
*^  what  is  known  as  the  "X'oltax"  sys- 
tem of  underground  electrical  cable 
transmission,  wliich  has  been  developed 
in  Germany.  In  this  system,  a  wooden 
trough  is  first  laid,  in  wdiich  are  placed 
porcelain  bridges  for  carrying  the  cables  ; 
but  the  essential  feature  consists — in- 
stead of  using  asphalt  for  filling  the 
space  Ijctween  the  wires — in  employing 
a  filling  of  suitable  material  impregnated 
with  a  secret  compound  known  as  "vol- 
tax," of  extremely  high  powers  of  elec- 
trical resistance.  It  is  said  that  by  using 
this  compound,  all  danger  of  breaking 
down  insulation  between  the  cables  is 
olniated.  The  material  will  neither 
harden  nor  crack,  and  is  so  durable  that 
it  requires  no  expense  for  maintenance. 
It  is  waterproof  and  chemically  neutral. 
New  connections  can  be  installed  by 
simjily  opening  the  trench,  and  melting 
the  compound  with  a  plumber's  blow 
torch. 


iJUKb    AT    IHE    CASCADES   OF   THE    COLUMBIA   RIVER. 
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In  the  matter  of  cost,  the  new  system, 
it  is  claimed,  has  advantages  over  the 
old  ;  and  by  avoiding  the  use  of  lead-cov- 
ered cables,  all  possibility  of  attracting 
stray  outside  currents  is  .prevented. 


— the  Vyrny  dam  in  England,  the  Furcns 
in  France,  and  the  Gileppe  in  Belgium  ; 
and  while  the  Assouan  dam,  controlling 
the  irrigating  floods  of  the  Nile,  is  longer 
than   the   Croton,   it   is   only   70   feet    in 


THE  COMPLETED  CROTON   DAM. 

LarRest  masonry  dam  in  tlie  world.     Part  of  the  water  system  of  New  York  City.     Fourteen  years  of  steady 

wcn-k  required  for  construction.     Cost,  ij7.700,0(X). 


A  NEW  wonder  was  added  to  the 
^^  world's  great  engineering  feats  on 
March  10  last,  by  the  completion  of  the 
new  Croton  dam  of  the  New  York  City 
waterworks  system.  The  Cornell  dam — ■ 
as  it  is  sometimes  called,  because  of  its 
site  being  a  part  of  the  old  Cornell  farm 
— is  facile  princcps  among  works  of  its 
kind.  In  its  colossal  masonry,  in  height, 
thickness,  and  volume  of  water  confined, 
it  has  no  rival.  It  is  larger  than  the 
three   great   dams   of   Europe   combined 


height  as  compared  with  the  301  feet  of 
the   latter. 

The  once  narrow  Croton  river  will 
now  form  a  lake  2,400  feet  wide  at  the 
dam,  and  reaching  up  the  valley  almost 
20  miles,  with  an  extreme  width  of  two 
miles.  The  old  Croton  dam,  about  three 
miles  upstream  from  the  new  structure, 
will  be  buried  under  33  feet  of  water. 

The  new  dam  is  2,400  feet  long,  216 
feet  thick  at  the  base,  and  tapers  toward 
its  crest,  where  it  is  10  feet  across  the 
top  of  the  s]3illway  and  21  feet  wide  at 
the  top  of  the  main  dam.  The  water  at 
the  dam  will  be  160  feet  deep. 


;B@WI1G    ®FF  4-i_aTllM 


Yes  or  No 

"My  good  woman,"  said  the  learned  judge, 
"yon  must  give  an  answer  in  the  fewest  pos- 
sible words  of  wliieh  you,  are  capable  to  the 
plain  and  simple  ques- 
tion whether,  when  you 
were  crossing  the  street 
with  the  baby  on  your 
arm,  and  the  motor  car 
was  coming  down  on  the 
right  side  and  the  dog 
cart  was  trying  to  pass 
the  motor  car,  you  saw 
the  plaintiff  between  the 
carriage  and  the  dog 
cart,  or  the  motor  car 
and  the  dog  cart,  or 
whether  and  when  you  saw  him  at  all,  and 
whether  or  not  near  the  carriage,  dog  cart, 
and  motor  car,  or  either,  or  any  two,  and 
which  of  them  respectively,  or  how  it  was." 
— I Ihistralfd  Bits. 


Baby's  Head 

Willie  l^nuiidcd  hahy's   licad. 
And  the  infant,  snvilinji.  said: 
"Ooglc,  jooglc,  u/'nily  Inni" — 
'T^vas  the  head  of  bal^y's  drum. 
-Rochester  Democrat  anh  Chronicle. 


The   Impecunious  Tenor 

There  zcas  a  niee  fcUoiv  named  Jcnncr, 
Who  sang  a  phenomenal  tenor; 

He  had  little  to  spend. 

So  I  often  zcould  lend 
The  tenor  a  ten  or  a  tenner. 

— Saturday  Evening  Post. 


The  Tables  Turned 

Husband — That    beefsteak    isn't    cooked    to 
suit  me. 

Wife — Well,    cook    it    yourself;    you    didn't 
marry  a  cook. 

Wife  (in  the  middle  of  the  night) — Get  up, 
John,  I  think  there  are  burglars  in  the  house. 

Husband  —  Get  up 
yourself ;  you  didn't 
marry   a   policeman. 

V» 

At  The  Head 

In      life's     great     game. 
you'll  notiec  that 
The  ones  ivho  take  the 
winning    trick 
Have     level     heads     but 
never  flat. 
Long  heads  hut  not  the 
least  bit  thick. 


Misleading 

"Give  me  a  package  nf 
chewing  gum." 

"We  don't  keep  such 
thin.gs." 

"Well,  you've  got  a 
card  in  the  window  that 
says  'Typewriter  Sup- 
plies.' "  —  Houston    Post. 


Ancient  Science 

An  Egyptologist  and  an  Assyriologist  were 
disputing  about  the  relative  advancement  of  the 
two  ancient  peoples  whom  they  were  studying. 

"Why,  sir,"  said  the  Egyptologist,  "do  you 
know  that  there  have  been  found  in  Egypt  re- 
mains of  wires  which  prove  that  they  under- 
stood electricity?" 

"Humph!"  observed  the  Assyriologist.  "We' 
don't  find  any  wires  in  Assyria,  and  that  shows 
they  understood  wireless  telegraphy." — Har- 
per's ll'eekly. 
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Amonif  The  Saints 

./  fiallani  _v"ii»A'  '"i"'  '"  ■*>'.  Peter 
Said  his  girt  Zi'os  so  sn'cct  he  could  eal  her; 
"For  no  f<cachcs,"  said  he, 
"Arc  more  luscious  than  she. 
And  I'm  sure  thai  molasses  St.  Sweeter." 
— Chicago  Record-Heralu. 


Best  Chance  in  the  World 

Butcher — I  need  a  boy  about  your  size,  and 
will  give  you  $1  a  week. 

Applicant — Will  I  have  a  chance  to  rise? 

Butcher — Yes;  T  want  you  to  be  here  at 
four  o'clock  in  the  morning. 


Got  Busy 

There    ivas    a    young 

fello'ii.'  named  Syd, 
Who  kissed  a  girl  on 

the  eyelyd. 
.Said  slic  to  the  lad, 
"Your  aim's  mightv 

bad. 
You    should    practice 

a  7i'hile."    So  he 

dyd. 

— Denver  Post. 


His  Warm  Friends 

"Oh,  yes,"  replied  the  wag.  "I  have  many 
warm  friends." 

"Do  they  live  here?" 

"Oh,  no,  they  are  dead." — Kansas  City  Drov- 
ers' Telegram. 


Easter  Gossip 

Dcy's  done  had  chicken  at  her  house, 

It's  easy  tellin'  dat 
By  de  contentment  in  her  face 

An'  de  feathers  in  her  hat. 

— Washington  Star. 


The  Commuter 

"May  I  ask,"  iii(|uired  the  melancholy 
stranger,  "what  is  your  pursuit  in  life?" 

"It  depends,"  replied  Subbuhs,  "upon  whether 
I'm  going  or  coming.  It's  the  7:48  train  in  the 
morning  and  the  b:U  at  night."— Philadelphia 
Ledger. 


Little  Bo  Peep— in  Bostonese 

Diminutize  Bo  Peep  has  inadz'crtcntly  become 
seiiiieslrated  from  her  merino  pels, 

And  cannot  at  present  clearly  apprehend  their 
zchcreabouts. 

Hon'cvcr,  refrain  from  interfering  with  them, 
and  they  will  of  a  certainty  return  of  their 
own  volition  to  their  habitual  abode. 

Vibrating  in  their  rear  their  posterior  ap- 
pendages. 


The  Matter  with 
Moses 

Johnny  —  Paw, 
Moses  have  the 
pcpsia  like  what 
have   got  ? 

Father — II  o  w 
earth      do      I      know? 
What    makes    you    ask 
such  a  question? 

"Why,    our    Sunday- 
school  teacher  says  the 
Lord  gave  Moses  two  tablets." — San  Francisco 
Nezi's-Lettcr. 


Their  Last  Agreement 

Harry  loved  Grace  and  Grace  loved  Harry. 
And  so  at  length  they  agreed  to  marry; 
.And  that,  as  is  often  the  case,  indeed, 
Was    the   very    last   thing    upon    zvhich    they 
agreed. 

— Philadelphia  Public  Leader. 


Never  Mind  the  Weather 

The  danger  of  sending  telegrams  is  shown 
in  the  following  story :  A  member  of  Parlia- 
ment was  to  have  made  a  speech  at  Derby,  and, 
being  unable  to  do  so  because  the  heavy  rains 
had  destroyed  the  branch  railway,  sent  a  tele- 
gram as  follows :  "Cannot  come ;  wash  out  on 
line."  In  a  few  hours  the  reply  came:  "Never 
mind;  borrow  a  shirt." — New  York  Tribune. 


A  Correction 

'Ttvas  not  for  zi'ani  of  bread  he  died, 
But  rather  that  he  misapplied 

The  ample  bread  he  had,  I  zi'ot. 
Before  he  zvciit  to  bed  that  night 
He  zi'itlessly  blczv  out  the  light. 

The  gas  escaped;  the  man  did  not. 

— New  York  World. 


A  Close  Vie-w 

Telescope      Proprie- 
tor —  Step     up, 
and     gents,     and 
the  planet   Mars, 
penny,  mum." 

Old  Lady — Oh, 
Hain't  it  round 
smooth ! 

Telescope      Proprie- 
tor—Will     the     bald- 
headed  gent  please  step 
away  from  the  front  of  the  instrument?— 7//- 
Bils. 

^• 

Domestic  Felicity 

Rodney — Do  you  have  trouble  with  "shall'' 
and  "will  ?" 

Dickey — Nope!  my  wife  says  "you  shall," 
and  I  say  "I  will." — Puck. 


InIo^se«=FIly 

My  To  Mo   S^olbairasoira 


WIll'.XKXER  wc  speak  of  an 
cnjiine,  wc  associate  the  word 
with  Power,  and  the  many 
uses  to  whicli  steam  lias  lieen 
put  bv  means  of  tlic  enj^ine  lead  to  the 
belief  that  the  steam  eni^ine  is  perha]>s 
the  most  useful  of  man's  niany  inven- 
tions. 

By  a  horse-power  we  mean  that  power 
wiiich  is  sufficient  to  raise  3.^.000  lbs.  I 
foot  in  1  minute  at  the  earth's  surface 
a.yainst  the  force  of  ,Q:ravity.  To  a  watch- 
maker, that  seems  cpiite  a  lift:  yet  in 
this  atje  of  fjiant  enjjine  construction  it  is 
no  surjirise  to  read  of  engines  cajjable  of 
exerting  several  thousajids  of  horse- 
power. In  this  article,  however,  we  go 
to  the  other  extreme,  and  consider  the 
construction  of  a  steam  engine  so  small 
that  its  power  would   seem  to  be  better 


designated  by  the  name  of  "llea-power" 
than  "lior.se-power." 

-My  first  engine,  shown  in  one  of  the 
accompanying  cuts,  was  tlesigued  for  a 
show-window    attraction.      It    is   an    uj)- 


"TiNY  Tim,"  the  Smallest  Esgi.jk  Ever  Built. 
rliotoeraphcd  at  actual  sxzo,  the  fly  bcinB  stiown  for  com- 
parison.    A  protectiiiK  covcriiiB.  not  shown,  can 
be  screwed  down  onlo  the  ebony  base, 
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TlNV  Tim's"    I'KEDECESJiOR. 

lleicht,  1  inch ;  weitht, -lU  dwis. :    bore,  'n  inch:  stroke, 
H  inch.    Thimble  shown  for  comparison. 


rigiil  engine  with  oscillating  cylinder 
made  of  brass,  polished  and  lac(|uered,  1 
inch  high  :  stands  easily  on  a  Canadian 
five-cent  piece  (al)out  2-3  the  diameter 
of  an  .\merican  dime)  :  bore  of  cylinder 
^8  inch:  stroke  '.i  inch:  and  weighs  4' j 
dwts..  about  the  weight  of  a  good  wed- 
ding-ring. 

When  running,  it  makes  a  hum  similar 
to  that  made  by  a  bee.  When  I  began 
this  engine,  I  thought  it  would  lie  .small 
enough,  but  before  I  had  finished  it  a 
strange  thing  hai)i)ened.  It  ap|)eared  to 
grow,  until  when  completed  it  seemed 
about  twice  the  size  I  expected  h  would 
be.  It  proved  a  good  window  attraction, 
however,  as  it  was  ])rol)ably  the  smallest 
ever  shown  in  Toronto. 

I  decided  to  make  a  smaller  one,  some- 
thing more  worthy  of  a  watchmaker's 
skill :  and  about  this  time  I  was  looking 
over  some  back  numbers  of  The  Kry- 
sloiic  (a  jeweler's  trade  journal),  and 
came  across  an  account  of  two  small  en- 
gines made  by  two  watchmakers,  from 
which  I  noticed  that  miniature  engine- 
making  ajipeared  to  be  a  watchmaker's 
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disease,  of  which  I  was  just  beginning  to 
feel  the  first  symptoms. 

Like  other  diseases,  it  must  run  its 
course.  It's  dangerous ;  but  there  is  one 
chance  of  a  neat  recovery — that  is,  if  you 
can  make  the  smallest  engine.  Let  those 
who  are  not  affhcted  with  this  disease  be 
thankful,  for  the  size  is  going  down. 

Entomologists  tell  us : 
"Big  bugs  Iiave  little  bugs  upon  their  backs  to 

bite  'em ; 
"And  little  ones  have  lesser  ones;  and  so  on 
ad  infinitum." 

That  may  be  true  in  Bugology,  but 
there  can  be  no  ad  iiifimtum  in  mechan- 
ics. 

There  must  be  some  limit  to  the  work- 
ing size  of  an  engine.  It  may  be  that 
we  have  reached  that  limit  in  the  tiny 
engine  illustrated.  I  do  not  show  it  as 
the  smallest  I  can  make,  as  I  have  tried 
this  thing  only  twice,  and  you  will  no- 
tice a  big  drop  in  the  relative  sizes  of 
the  two  engines  herein  described.  I  be- 
lieve I  can  make  a  smaller  one,  if  I  have 
to. 

"Tiny  Tim,"  as  I  have  named  this 
smallest  of  all  (engines,  is  made  of  gold 
and  steel,  and  is  so  small  that  a  common 
house-fly  seems  large  in  comparison.  It 
fits  easily  into  the  smallest  22  short  car- 
tridge, balance  wheel  and  all.  It  weighs 
just  4  grains  complete,  that  is  abotit  the 
weight  of  a  common  match.  It  takes  120 
such  engines  to  weigh  1  ounce,  and  1,^20 
to  weigh  1  pound — 3,840,000  engines 
equal  1  ton. 

The  engine  bed  and  stand  are  of  gold. 
The  shaft  runs  in  hardened  and  ground 
steel  bearings  inserted  in  the  gold  bed. 
These  bearings  are  counter-bored  from 
the  inside  to  form  a  self-oiling  bearing. 
The  fly-wheel  has  a  steel  center  and 
arms,  with  a  gold  rim  :  and  this  part  (the 
complete  wheel )  weighs  1  grain. 

The  cylinder  is  of  steel  with  octagonal 
base  highly  polished.  The  stroke  is  1-32 
of  an  inch;  bore,  3-100  of  an  inch,  17 
pieces  are  used  in  the  construction  of 
this  engine. 

The  feed  is  through  tlie  gold  base, 
which  is  hollow.     The  speed  of  this  en- 


gine is  6,000  revolutions  per  minute. 
When  running  100  per  second,  no  motion 
is  visible  to  the  eye,  but  it  makes  a  note 
like  the  noise  of  a  mosquito — caused  by 
the   vibrating  piston   rod. 

The  horse-power*  is  1-498,000  of  one 
H.P.  Compressed  air  is  used  to  run 
these  engines,  and  it  may  be  of  interest 
to  note  that  the  amount  required  to  make 
the  large  engine  hum  can  easily  be  borne 
on  the  eyeball  without  winking. 

Both  engines  were  shown  before  an 
interested  audience  at  the  Canadian  In- 
stitute, Toronto,  lantern  slides  showing 
the  construction,  and  magnifying  glasses 
Iieing  used  that  all  might  see  the  little 
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Diagram  at  Large  Scale  Showing  DEtAiLS  of 
Miniature  Engine  "Tiny  Tim." 


engine  running.  Since  then  the  shop 
has  been  visited  by  hundreds,  and  min- 
iature engines  promise  to  be  an  object  of 
interest  for  some  time  to  come. 

Sometimes  I  am  asked  by  the  practical 
ones,  "Why  did.  you  make  them?" 
"What  use  can  they  be  put  to?"  Well — 
it  has  been  a  pleasure  to  me  to  make 
them,  and  they  have  pleased  many  who 
have  seen  them  who  are  always  inter- 
ested in  small  and  accurate  work.  Their 
principal  use,  I  fancy,  is  in  the  building 
hue — reputation  building — and  so  far 
thev  have  done  ijood  work. 


*NoTE — The  speed  and  horse-power  of  the  tiny  engine 
have  been  carefully  estimated  by  Dr.  C.  A.  Cliant,  of  the 
Department  oi  Pliysics  in  Toronto  University. 


w — 

W  H  F  R  E 

H  I  S   1'  O  R  Y     1 

Old  Powder-House  at   Maiblehead,    Massachusetts.     Built  in    1755.     One  of  the  old   land[nark^  o(  the 
historic  Bay  State  town. 


Custom  House.  Salem,  Massachusetts,  where  Nathaniel  Hawthorne  »er\-ed  as  surveyor  of  the  port,  to  which 
position  he  was  apjxiinlcd  in  1846.  Situated  on  Derby  Street,  nearly  oppoiiile  Derby  wharf.  Hawthorne  occupied 
the  southwcstrrn  room  on  the  lower  floor.  The  stencil  with  which  hr  marked  inspected  goods  "N.  Hawthorne,  '  is 
still  shown.     Many  of  his  sketches  depicted  life  here.     General  Milla,  ol  Lundy's  Lane  fame,  also  served  here. 


WAS     MADE 


Ji 


The  Old  Gate  at  H.irv.ir  J.     One  of  ilic  .-ntrjiic.  :  lo  lli ,  I.uhmus  "Yard."     Rich  in  \,i  i  i[i.    .issociations. 


The  Tucker  H..u  ..  in  Marblehead,  Massacliu  .lis.  Oldfsl  hou  >•  in  ihc  town.  Built  in  1640  and  still 
occupied  by  the  Tucker  family.  Samuel  Tucker  commanded  the  frigate  "Boston,  "  in  which,  in  February,  1778,  he 
conveyed  John  Adams  as  minister  to  France. 
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Pearls  of  tllhe  Facile 

OXIC  of  the  most  ciiiioiis  indiistrios  mi 
the  coast  of  California  is  tlic  clam 
tisluTv.  as  it  is  called.  The  clams,  how- 
ever, are  very  different  from  the  ordinary 
bivalve  of  tliat  name,  and  are  known  as 
abaloiics.  While  some  of  them  are  se- 
cured for  food,  most  of  them  are  dug: 
u])  and  exposed  in  racks  on  tlie  heacli 
until  they  die  and  decompose,  when  the)' 
are  examined  for  pearls.  Some  of  the 
pearls  which  are  found  adhering;  to  the 
interior  shell  are  of  such  a  tine  (juality 
that  they  readily  bring:  from  $100  to  $200 
in  San  I'rancisco  and  other  cities.  I'earl 
hunting  is  the  vocation  of  a  large  num- 
ber of  ])cople  who  reside  on  the  Cali- 
fornia coast  in  the  vicinity  of  these  clam 
beds.  The  jewels  are  so  scarce,  liowever. 
that  a  thousand  clams  mav  be  opened 
without  fmding:  a  sin,c;le  pearl ;  .so  the  vo- 
cation is  l)V  no  means  verv  protitahle. 


Fkakl  lliMiM.  i.s  Caluukma. 

Tlio  clams  .iru  dried  in  the  sun,  and  lh.-ir  sliclK  oiamincd  for  the  occasioDal 

pcirls  cmbcdiled  in  tlicin. 


nUl^usaoira  olT  MottioBik 

PRi  )i'..\IU.\'  everyone  who  has  seen  a 
"motion  picture"  of  a  vehicle  travel- 
ing at  a  moderate  rate  of  speed,  has  no- 
ticed that  tlie  wheels  appear  to  be  turn- 
ing backward,  and  have  speculated  on 
the  cause  of  this  illusion.  The  exjilana- 
tion  is  quite  sim]>lo. 

The  only  proof  of  any  motion  of  the 
wheel  is  the  changing  position  of  any 
one  spoke,  although  the  eye  sees  all  the 
spokes  at  one  time  and  notes  the  change 
of  i>osition  of  each  and  every  one.  When 
viewing  a  moving  object,  the  eye  does  not 
record  the  movement  by  a  series  of  men- 
tal photogra]ihs ;  therefore  we  sec  every 
motion  oi  the  object.  The  lense  of  tlie 
"motion  picture"  camera,  however,  im- 
presses on  the  sensitive  film  the  image 
of  the  object  in  one  position,  and  an  in- 
stant later  the  same  object  in  another 
position,  and  so  on.  the  completed  record 
being  a  series  of  ])lioto- 

gra])lis  of  the  object  in 

(litTerent  positions 
When  these  are  pro- 
jected on  a  screen  in 
rapid  succession,  the  il- 
lusion of  motion  is  ob- 
taineil. 

In  the  case  in  ]ioint. 
let  us  assume  that  the 
first  |>hotograiiliic  record 
shows  the  wheel  of  the 
vehicle  in  the  position 
indicated  in  the  diagram 
by  the  full  lines.  For 
the  ])urpose  of  illustrat- 
ing, we  shall  innnber  the 
spokes  as  slunvn.  \ow. 
if    the    succeeding    jiho- 
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DiAtiKAM  Explaining  Illusion  in   Moving    Picture  ok 
Revolving  Wheel. 


tographs  were  made  with  sufficient 
rapidity  to  reproduce  correctly  the 
forward  motion  of  the  ndieel,  the 
second  record  would  show  spoke  No. 
1  slightly  in  advance  of  the  position  it 
occupied  in  the  first  record ;  and  if  the 
subsequent  exposures  were  made  at  the 
same  speed,  the  wheel  in  the  "motion 
picture"  would  revolve  forward  as  it 
should.  For  many  reasons,  however,  it 
is  impossible  to  regulate  the  exposures 
in  this  manner,  the  speed  of  the  wheel 
being  much  greater  than  the  speed  of 
the  camera.  Therefore,  when  the  secontl 
exposure  is  made,  spoke  No.  1  has  trav- 
eled considerably  beyond  the  required 
position,  and  is  photographed  about  in 
the  position  indicated  by  the  dotted  lines. 
The  speed  of  the  wheel  and  the  time  be- 
tween exposures  being  relatively  uni- 
form, the  space  traveled  by  each  spoke 
would  be  the  same  in  each  record  pho- 
tograph ;  therefore,  at  the  time  of  the 
third  exposure,  spoke  No.  1  has  moved 
from  the  position  occupied  in  the  second 
photograph  to  the  position  indicated  by 
the  black  dots.  In  the  subsequent  photo- 
graphs, spoke  No.  1  would  always  fall 
short  the  same  distance. 

The  spokes  in  the  "motion  picture," 
however,  are  not  numbered,  and  we  can- 
not trace  the  movements  of  any  particular 
one.  If  we  watch  the  top  of  the  wheel, 
we  see  in  the  first  picture  spoke  No.  1 
in  a  vertical  position.  The  next  picture 
shows  a  spoke  m  the  position  of  dotted 
spoke  No.  8.    We  mistake  this  spoke  for 


No.  1,  thinking  it  has  moved  backward. 
The  third  picture  brings  spoke  No.  7  up 
to  the  position  indicated  by  No.  7  black 
dot.  This  also  is  mistaken  for  No.  1, 
which  now  ai)pears  to  have  moved  back- 
ward two  spaces. 

It  sometimes  happens  that  the  time  be- 
tween exposures  is  such  that  in  the  sec- 
ond picture  spoke  No.  1  has  moved  up 
to  the  position  occupied  by  spoke  No.  2 
in  the  first  picture.  In  this  case,  the 
wheel  appears  to  glide  over  the  ground 
and  not  revolve  at  all. 


the 
the 


1 N  Montana  and  other  States  of 
Northwest,  dynamite  is  used  in 
work  of  clearing  land  of  stumps.  The 
cut  illustrates  the  method  of  operation. 
If  the  ground  is  hard,  a  hole  is  bored 
under  the  stump,  and  from  one  to  five 
pounds  of  dynamite  is  placed  therein, 
under  the  center  of  the  stump,  dirt  being 
next  tamped  in  around  the  fuse.  In  the 
case  of  a  rotten  stump  or  soft  earth, 
the  hole  may  be  bored  with  an  auger  in 
the  side  of  the  stump  near  its  root,  and 
either  powder  or  dynamite  used.  The 
explosion  either  blows  the  stump  com- 
pletely out  of  the  ground  or  breaks  it  up 
so  that  it  can  be  easily  burned.  The 
])hotograph  was  taken  at  a  distance  of 
30  feet  from  the  stump,  on  the  side  next 
the  fuse — the  safest  side.     Even  at  this 


Removing  Stumps  by  Dynamite. 
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distance  it  is  well  t(i  keep  a  lodkout  over- 
bead  for  falling  \v««m1.  dirt,  and  stinies  — 
R.   11.   1  lollingsworlh. 


Dispelling  Fog 

■"Pllli;  inventor  who  will  devise  an  efli- 
■*■  cient  method  of  dispellintj  fojj  or 
cotuiteractinj;  its  effect  will  rea])  a  ;jreat 
fortune.  It  is  said  that  a  week  of  the 
foR  so  common  in  London,  especially  in 
the  latter  part  of  Decemher.  costs  the 
railway  companies  there  $1,000,000,  and 
the  c:il)men  ?3.CC0  a  day,  while  the  loss 
to  merchants  is  lieyond  calculation.  The 
excess  of  gas  useil  on  a  foggy  day  wouM 
su])i)ly  a  town  of  40,000  people  an  entire 
year. 

It  is  estimated  that  in  consc(|ncnce 
of  foul  almosiihere,  the  people  of  the 
r>ritish  cajiital  are  put  to  from  $l.i.OOO,- 
000  to  $25.(I()0,C(X)  in  unnecessary  ex- 
pense annuall\ .  and  in  winter  enjoy  sun- 
shine only  one-fourth  of  the  time  to 
which  they  are  cntjtled.  The  effect  of 
the  fog  is  aggravated  by  the  outpourings 
of  smoke-laden  chinmeys,  which  infect 
the  air,  bringing  periodically  an  alarming 
increase  in  the  death  rate  tlirough  ac- 
cident and  from  diseases  of  the  respira- 
tory organs. 


Airi  Oil  Picture 

""PIII^  accompanying  phologra[>h  may 
^  well  be  called  a  study  in  oil,  for  it 
re|>resents  a  typical  scene  in  the  Cali- 
fornia oil  district  near  Hakersfield.  The 
surface  of  the  oil  forms  literally  a  mir- 
ror, so  that  no  matter  which  way  the 
page  is  turned  a  perfect  picture  is  pre- 
sented. In  this  oil  field,  the  How  of  pe- 
troUuni  is  so  abundant  that  nnich  of  it 
is  turned  into  earthen  reservoirs  similar 
to  the  one  illustrated. 


To  Frevesi^t  Seasickness 

IX  spite  of  the  innumerable  methods 
*  which  have  been  suggested  in  the 
course  of  the  last  few  decades  of  avoiding 
seasickness,  this  is  still  the  most  serious 
inconvenience  of  a  sea  journey.  In  fact, 
neither  the  chemical  reme<lies  of  modern 
medicine  nor  the  mechanical  devices  sug- 
gested (for  in.stance,  a  cardanic  sus- 
])cnsion  of  the  berth),  have  met  with  any 
success  worth  speaking  of.  As  regards, 
finally,  the  fitting  of  rotating  to|is  into 
the  body  of  the  ship — a  method  devised 
by  Ilerr  .Schlick  of  Hamburg — this 
might  prove  etTective  in  diminishing  the 
risks  of  seasickness,  but  no  definite  o])in- 
ion  can  be  formed  until  the  present  ex- 
periments have  been  concluded. 


^i  r-4:5fe:|VL 


n  'H 


A    STIPY  IN. on 

One  of  the  carlh  re»ci  vnii«i  in  wlikh  fil  is  mnmettnic^  iiiorcd  in  t' 
reflection  from  the  Rurfacc  of  the  oil  tuakcn  t)>< 
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A  novel  process  of  a  physical  kind  has, 
however,  been  tested  recently,  with  most 
excellent  results,  on  the  steamship  Patri- 
cia of  the  Hamburg-America  Line  and 
on  the  channel  steamer  Peregrine.  This 
is  based  on  a  vibrating  motion.  The  out- 
fit is  of  great  simplicity  and  merely  com- 
prises a  comfortable  chair,  the  seat  of 
which  is  set  rapidly  vibrating  up  and 
down  by  the  force  of  an  electro-motor 
connected  to  the  electric  lighting  mains 
of  the  steamer.  Those  wisliing  to  pro- 
tect themselves  against  the  dreaded  sick- 
ness should  sit  down  on  the  vibrating 
chair,  when  they  will  feel  about  the  same 
sensation  as  in  riding  in  an  automobile. 
The  vibratory  motion  makes  the  rolling 
and  pitching  of  the  ship  less  felt,  the 
slow  downward  motion  of  the  vessel  be- 
ing counteracted  by  the  numerous  short 
vibratory  shocks  occurring  in  an  upward 
direction. 

The  apparatus  is  the  invention  of 
Messrs.  R.  &  W.  Otto,  of  Berlin,  Ger- 
many. On  the  Patricia,  on  a  recent  trip 
from  Hamburg  to  New  York  and  back, 
as  soon  as  passengers  felt  the  approacli 
of  sickness,  they  sat  down  on  the  vibrat- 
ory chairs,  when  any  uneasiness  was  re- 
moved, either  immediately  or  after  a 
short  stay  on  the  chair.  Most  of  the 
patients  remained  free  from  the  illness 
throughout  the  journey,  even  after  leav- 
ing the  chair :  while  in  some  other  cases 
the  sickness  returned  a  few  hours 
after  leaving  the  chair,  to  disappear  and 
finally  to  be  removed  entirely  after  an- 
other treatment.  In  a  third  series  of 
cases,  mainly  comprising  extremely  sus- 
ceptible persons,  the  characteristic  symp- 
toms of  seasickness,  after  having  been 
kept  away  during  the  stay  on  the  vibrat- 
ing chair,  would  immediately  return  on 
leaving  the  latter.  These  passengers,  ac- 
cordingly, remained  for  hours  (in  some 
cases  up  to  ten  hours)  in  the  chair,  but 
even  in  the  case  of  so  plolonged  a  treat- 
ment no  no.xious  effect  was  observed. 
Everybody  rather  agreed  on  the  pleasant 
effects  of  a  stay  in  the  chair,  and  many 
even  took  their  meals  there.  Not  a  single 
case  of  the  "return  of  the  swallows"  was 
recorded. 

The  writer  is  indebted  for  the  above 
particulars  to  one  of  the  inventors,  who, 
after  invariably  suffering  from  seasick- 
ness  in   his  numerous  trips    across    the 


Vibrating  Chair  for  Preventing   Seasickness. 

Channel,  did  not  experience  the  least  un- 
easiness on  a  recent  journey,  even  in 
stormy  weather,  when  testing  his  vibrat- 
ing chair.  The  latter  thus  seems  at  last 
to  afford  the  long-sought  remedy  against 
this  dreaded  illness.  The  much-discussed 
idea  of  "floating  sanatoria"  will  now  be 
susceptible  of  realization. 

While  being  mainly  a  means  of  pre- 
venting the  illness,  the  new  apparatus  has 
been  found  efficient  also  in  some  cases  of 
advanced  seasickness.  The  apparatus  has 
been  patented  in  all  countries. — Dr.  A. 
Gradenwitz. 


S^lmmosa  Wlh©®l 

/^NE  of  the  picturesque  methods  of 
^^  fishing  on  the  Columbia  river  is  by 
means  of  what  is  called  the  "salmon 
wheel."  This  is  sometimes  fastened  to 
the  forward  part  of  the  barge,'  which  is 
anchored  in  the  river ;  but  most  of  the 
wheels  are  set  in  a  framework  secured 
to  the  river  bank  at  a  point  where  the 
shore  juts  out  into  the  stream.  The  wheel 
can  be  raised  and  lowered  in  a  timber 
framework  by  means  of    a    block    and 
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Salmon  Whf.kl  oh  the  Colvuiiia  River, 

tackle,  SO  that  it  can  be  adjusted  to  the 
luiqilit  of  the  water.  It  is  merely  a  cir- 
cular net  desijjned  sonicwliat  similarly  to 
tlic  paddle-wiieel  of  a  steamboat,  tbe 
"padtUcs,"  however,  beinc:  covered  with 
heavy  wire  nettiiijj  witli  o|)eiiiiis;s  into 
which  the  fish  pass.  Tiie  wheel  is  re- 
volved entirely  by  the  action  of  the  cur- 
rent, which  at  liiRh  water  is  very  stronjj. 
Advantage  is  taken  of  tiie  movement  of 
the  salmon  upstream  at  different  times 
I  if  the  year,  to  catch  them  as  the\'  huti 
the  shore  to  avoid  the  force  of  the  water 


in  the  center.  Consequently  they  fre- 
quently fall  into  the  net  as  it  revolves, 
and  are  thrown  into  troughs  in  the  cen- 
ter of  each  compartr.icnt,  thence  sliding 
upon  the  platform,  where  they  are  se- 
cured by  the  lishernien.  When  the  sal- 
mon are  "runninf;;"  ujistream,. sometimes 
over  a  ton  of  tub  will  l)c  taken  in  twenty- 
four  hours  by  the  salmon  wheel,  as  op- 
erations are  carrictl  on  by  night  as  well 
as  bv  (lay  with  the  use  of  artificial  liRht. 
The  accomjianyiuR  photograph  is  of  one 
of  the  larger  salmon  wheels  which  have 
been  built  near  the  Dalles. 


Old  BlocR  Fort 

A  \  interesting  memento  of  the  early 
**  days  in  the  Pacific  Northwest  is 
shown  in  the  accom])anying  cut  which 
pictures  one  of  the  old  block  forts  lo- 
cated on  the  shore  of  the  lower  Columbia 
river  in  ( )regon.  Lcgen<l  has  it  that  the 
blockhouse  was  really  constructed  by  the 
band  of  Lewis  and  Clark  when  they  made 
their  memorable  journey  across  the  con- 
tinent to  the  Pacific.  It  is  located  but  a  few 
miles  from  the  ocean,  and,  as  the  photo- 
graph shows,  is  pierced  with  apertures 
for  rifle  fire.  For  a  number  of  years  it 
was  used  by  tlie  early  settlers  in  the  Ore- 
gon country,  to  defend  themselves  from 
tlie  attacks  (if  the  Indians. 
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A  TYPE  of  windmill  which  eliminates 
many  of  the  objections  to  the  or- 
dinary type  with  its  complicated  gears 
and  bearings,  .has  been  invented  by  Mr. 
Charles  McGregor  of  Nashua,  New 
1  lampshire. 

In  the  ordinary  type,  the  greatest  item 
of  expense  is  the  cost  of  attendance.  A 
mill  of  the  new  type,  however,  it  is 
claimed,  can  be  erected  anywhere,  and 
depended  upon  to  take  care  of  itself  with 
very    little   or   absolutely    no    attention. 


'  i'/r 

An  Oscillating  Windmill, 

This  result  is  accomplished  by  not  only 
getting  rid  of  the  gears,  but  by  substitut- 
ing rolling  for  bearing  friction  on  the 
pump  rod  as  well  as  on  the  main  shaft. 
The  essential  feature  of  the  new  tyiie 
of  mill  is  the  manner  in  which  its  sail 
area  is  mounted.  Instead  of  putting  the 
available  amount  of  sail  area  into  a  com- 
parativelv  small  circle  at  the  end  of  a 
rapidly  revolving  shaft  which  has  to  be 
geared  down  to  adapt  its  power  to  or- 
dinary purposes,  Mr.  McGregor  places 
an  equivalent  area  at  the  ends  of  a  re- 
ciprocating beam.  This  beam  is  con- 
siderably longer  than  the  diameter  of  the 
usual  wheel  of  equal  capacity,  so  that 
tlie  wind  pressure  produces  a  proportion- 
atelv  greater  turning  effort  at  a  speed 
consistent  with  safety.  The  dangerous 
effects  of  excessive  wind  are  avoided  by 
an  automatic  device  regulating  the  angle 


uf  the  vanes,  causing  them  tn  run  at  safe 
speed  or  to  come  entirely  to  rest. 

The  accompanying  illustration  is  of  a 
half-sized  model  which  has  been  in  suc- 
cessful operation.  Full-sized  mills  have 
been  running  with  entire  satisfaction  to 
their  owners,  for  more  than  a  year,  at 
Amesbury  and  at  Beverly,  Mass. 


I 


N  Ohio,  if  the  poultry  raisers  cannot 
aiTord  the  double-acting,  steam-heated 
chicken  hatchers,  they  make  use  of  any- 
thing which  is  handy  in  place  of  the  or- 
dinary setting  hen.  It  has  remained  for 
Henry  Decker,  an  old  farmer  living  near 
Rome  in  the  Buckeye  .State,  to  use  bee- 
hives for  this  purpose.  Mr.  Decker  hap- 
pened to  have  two  or  three  empty  hives ; 
and  as  his  hens  "went  on  strike"  and 
refused  to  set  on  their  nests,  he  decided 
to  raise  his  chickens  without  their  help. 
So  he  took  a  piece  of  cotton  cloth,  laid 
the  eggs  in  it,  then  covered  them  over 
with  a  thick  chair  cushion,  placed  the 
eggs  in  the  hive,  and  awaited  results.    In 


Setting  the      Sun  Int 


a  short  time  18  out  of  the  20  eggs  were 
turned  into  chirping  chicks.  Since  then, 
Mr.  Decker  swears  by  the  beehive,  and 
all  he  asks  of  the  hens  is  to  do  the  laying, 
and  he  will  do  the  rest. 
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Number   XXIX — The   Negative 


IN  Chalk  Talk  \o.  XXN'III.  sonn; 
titiKlamcntal  principles  concerning 
the  camera,  tlie  lens,  focus,  and  ex- 
posure were  brielly  exi)laine(l.  The 
setting-up  of  the  camera  is  purely  me- 
chanical, although  the  selection  of  the 
view  or  the  grou])ing  of  the  objects  or 
])eople  often  calls  for  considerable  ar- 
tistic ability.  The  act  of  making  the  ex- 
posure also  is  mechanical,  but  the  effect 
it  ]iroduces  is  chemical.  Exposing  the 
plate  admits  light  which  makes  a  repre- 
sentation of  the  image  on  the  dry  ])late ; 
but  a  complete  imderstanding  of  the 
theory  of  the  eiTect  of  the  light  and  the 
subsequent  ojierations.  of  making  the 
negative,  requires  a  knowledge  of  chem- 
istrv,  for  these  are  chemical  actions  and 
more  or  less  complex. 

The  Dry  Plate 

The  glass  dry  plate  is  a  piece  of  clear 
glass  ct)ated  with  a  film  which  consists 
of  finely  diviiled  particles  of  bromide  of 
silver  held  in  an  emulsion  which  is  kejjt 
in  condition  for  use  by  the  gelatine  film. 
The  "films"  for  kodaks  and  other  small 
cameras  are  simply  tlie  film  part  of  the 
plate  with  a  substantial  gelatine  backing. 

Xow,  Ijromide  of  silver  is  extremely 
sensitive  to  light,  far  more  so  than  the 
human  eye.  I  f  this  compound  is  exposed 
to  sunlight  for  a  very  small  fraction  of 
a  second,  it  dhanges  in  chemical  ])roi)er- 
ties,  although  in  appearance  it  remains 
the  same  as  before.  This  has  cau.sed 
many  beginners  to  expose  plates  a  sec- 
ond time,  thus  making  two  pictures  on 
one  ])late.  or  led  them  to  try  to  make  a 
negative  fmni  a  plate  never  acted  on  by 
light.  A  photographer  nnist  have  some 
system  whereby  he  knows  what  i)lates 
have  been  exposed. 


Developinil 

After  "])ressing  the  bntt<in"  or  other 


wise  admitting  the  necessary  light  to  the 
dry  jjlate,  the  negative  must  be  made : 
or.  in  other  w'ords,  the  image,  hidden  in 
the  film  but  nevertheless  imprinted  there 
by  the  ligiit,  nnist  be  brought  out,  or 
dcvclof'cd.  as-  it  is  termed.  This  is  ac- 
complished by  a  chenncal  process  called 
dc7clof<inii.  and  the  solution  or  liquid 
used  is  the  di'7clof<cr. 

The  dry  plate  or  film  must  be  devel- 
oijcd  in  darkness,  or  by  a  dim  light  of 
such  color  that  it  will  not  injure  the 
plate.  The  usual  form  of  dry  plate  is 
least  sensitive  to  red  light,  hence  this  is 
used  by  the  i)hotogra])her  for  his  dark 
room,  and  if  dim  is  usually  perfectly 
safe.  During  exposure.  ,>;ome  ])ortions 
of  the  film  were  in  the  ]3aths  of  the  rays 
from  light  objects,  and  these  rays 
changed  the  chemical  properties  of  the 
bromide  of  silver.  Wlien  innnersed  in 
the  developer — the  composition  of  which 
is  given  on  the  circulars  accomi)anying 
dry  plates — the  solution  transforms  the 
"changed"  portions  of  the  bromide  of 
silver  into  metallic  silver,  which,  nearly 
black  and  ojiaque,  forms  the  <lense  por- 
tions of  the  negative  because  it  represent 
the  light  colors  which  acted  chemically 
on  the  bromide  of  silver. 

The  film  is  now  made  up  of  two  parts — the 
metallic  silver,  which  is  iiisnUihle  in  a  soda 
solution;  and  the  unchanged  bromide  of  silver, 
which  is  readily  soluble.  Of  course  there  are 
half-loncs  or  areas  representing  different 
grades  of  light,  partly  metallic  silver  and  partly 
bromide  of  silver. 

Fixinit 

The  unchanged  bromide  of  silver  must 
be  dissolved  from  the  film  else  it  will 
change  in  jirojierties  on  exi)osure  to  light, 
thus  defeating  the  purpose  for  which  the 
negative  is  made.  -After  development, 
the  plate  is  placed  in  a  solution  of  Hyfo- 
siilf>hitc  of  soda,  which  dissolves  the 
bromide  of  silver.  This  soda  solution  must 
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be  thorouglily  washed  from  the  fihii ;  and, 
after  drying,  we  have  a  permanent  nega- 
tive by  means  of  which  thousands  of 
prints  may  be  made.  The  zvashiiig  must 
be  thorough;  if  any  trace  of  the  hypo- 
sulphite of  soda  remains  in  the  fihn,  it 
will  in  time  destroy  it,  turning  it  yellow, 
causing  the  image  to  fade,  and  even 
loosening  it  from  the  glass.  Many  pho- 
tographers use  one  tray,  washing  tank, 
or  sink  for  washing  out  hypo ;  that  is, 
these  trays  are  used  for  washing  hypo 
from  plates  or  prints  exclusively,  never 
for  developing  or  for  any  other  part  of 
the  process. 

The  Dark  Room 

Any  room  from  which  all  light  can  be 
excluded  may  be  used  for  developing 
plates ;  for  evening  work,  one's  kitchen 
answers  very  well.  If  a  room  is  at  the 
beginner's  disposal,  he  can  with  little 
effort  arrange  the  benches  and  sinks  very 
conveniently. 

On  the  blackboard  is  shown  a  plan  of  a  dark 
room.  Two  red  lights  are  provided,  one  for 
developing  and  the  other  for  placing  plates  in 
the  holders.  With  this  arrangement,  there  is 
little  chance  of  the  bench  for  the  latter  work 


becoming  wet.  In  this  dark  room,  one  sink 
is  for  developing,  and  one  for  hypo  washing, 
with  a  hypo  tank  for  fixing  and  a  washing  tank 
for  negatives  between. 


The  Negative 

The  above  describes  very  briefly  the 
process  of  making  the  negative,  but  it 
may  not  be  out  of  place  to  add  a  few 
hints  on  the  negative  itself. 

After  a  little  experimenting,  or  what  is  often 
more  economical,  getting  the  advice  of  an  ex- 
perienced photographer,  adopt  a  developer  and 
stick  to  it.  Also  select  a  brand  of  dry  plate,  or 
at  most  two  kinds,  depending  upon  the  work  in 
hand.  Cheap  plates  are  not  the  most  economical 
in  the  end.  Be  sure  your  light  is  safe,  and 
take  your  negative  to  it  as  little  as  possible ; 
you  will  be  surprised  to  see  how  little  you  use 
the  light  for  examining  the  progress  of  devel- 
opment. Use  plenty  of  developer,  but  filter  it 
frequently,  .always  leave  the  negative  in  the 
fixing  bath  about  twice  as  long  as  is  necessary 
to  remove  the  yellow  emulsion.  Wash  the  neg- 
ative in  cold  water,  and  wash  it  thoroughly. 
Aim  so  to  select  your  materials  and  judge  the 
exposure  that  your  negatives  may  retain  all 
the  fine  half-tones;  it  is  better  to  over-expose, 
for  you  can  reduce  the  density  with  potujsium 
fcrricyanidc.  Do  not  use  much  bromide  of 
potassiuin,  for  it  makes  contrasty  negatives  and 
consequently  harsh  prints.  Above  everything, 
A'ri'/'  all  your  at^/'liaiicrs  rlraii. 


JOHM    M.   RAFTERV 


TWV.  strangest  and  most  intcrcsl- 
iiisj  park  jirojcct  ever  untKr- 
taiscn  in  tliis  eoiinlrv  is  to  l)e 
foinul  at  Helena.  Montana, 
wlierc  tlie  citizens  are  engaged  in  trans- 
forming the  bald  slopes  of  a  conical 
nionntain  which  towers  nearly  1.400  feet 
above  the  city,  into  a  forest  park. 

There  is  no  spring,  well,  brook,  or 
pond  upon  the  bare  sides  or  rocky  sum- 
mits of  this  singular  park  ;  nor  will  it 
be  ])ossible  to  raise  water  from  the  val- 
lev  for  the  irrigation  of  trees,  shrubs,  and 
tlowers ;  yet  the  expert  foresters  of  the 
l\<leral  f'.urcau  who  spent  last  summer 
planning  for  the  planting  of  the  park,  are 
agreed  that  several  varieties  of  evergreen 
trees  will  tlourish  there  without  water  or 
attendance. 

I'ortv  vears  ago.  while  Last  Chance 
gulch,  which  skirts  the  eastern  ba.sc  of 
Mount  Helena  was  the  richest  placer 
mine  in  the  world,  the  mountain,  from 
the  margin  of  the  gold-strewn  creek  to 
the  shining  peak  of  stone,  was  covered 
with  a  dense  forest  of  fir.  si)ruce.  and 
])ine.  The  ,\rgonauts  of  the  early  <')0"s 
commenced  the  work  of  denudation 
when  they  built  the  first  log  cabin,  .^aw 
and  planing  mills  ate  away  the  lordly 
trees.     I'or  fuel,  for  mine  timbers,  for 


bridges,  for  corduroy  roads,  and.  later, 
for  railroad  ties,  tier  after  tier  of  these 
centur\-old  trees  were  cut  and  hauled 
away. 

Then  came  horses,  cattle,  and  sheej)  to 
graze  u])on  the  short  grass  and  scanty 
herbage  of  the  denuded  slopes,  until,  at 
last,  when  such  creatures  must  have 
starved  u]ion  the  sjiarse  ])asturage.  goats 
were  turned  loose  to  browse  upon  the 
shrubs  and  young  trees,  and  .so  to  com- 
plete the  destruction  of  what  had  been, 
and  should  be  now.  a  noble  mounlain 
forest.  There  are  yet  a  few  hundred 
full-grown  forest  trees  upon  the  upper 
reaches  of  the  mountain  and  on  the 
northern  and  western  slopes  furthest  from 
the  encroaching  city  :  and  these  thickets 
arc  slowly  si)reading  their  seeds  which, 
vear  after  year.  a<ld  a  few  recruits  to  the 
decimated  ranks  of  their  elders. 

Guarded  from  fires  and  the  invasions 
of  luan  and  beast,  the  waterless  acclivi- 
ties of  this  mountain  would  in  time  re- 
forest them.selves.  I'ut  it  would  take 
centuries  to  replace  in  this  way  the  wan- 
ton ilestruction  that  has  been  wrought  in 
twenty  years.  The  |)eoi)le  of  Helena  have 
only  come  to  the  aid  of  nature  in  the 
work  of  rctimbering  the  sjdendiil  emi- 
nence wbicli  tMwirs  abcivc  their  cit\.  ami 
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with  their  best  efforts  tliey  can  but  short- 
en the  process  by  a  few  decades.  People 
of  lower  altitudes  and  more  southerly 
latitudes  would  not  believe  without  see- 
ing how  little  the  trees  indigenous  to 
this  region  require  in  the  way  of  moist- 
ure, fertilization,  and  care. 

A  wind-blown  seed,  an  inch  of  shade, 
a  little  snow,  and  peace — that  is  all  there 
is  need  for,  to  make  a  beautiful  tree  upon 
the  mountain  sides  of  Montana.  The 
writer  has  seen  stunted  but  sturdy  pines 
twenty  feet  high  growing  out  of  the 
narrow  crevices  of  rocks  high  up  the 
mountains,  where  rain  seldom  falls  and 
where  moisture  cannot  linger  long.  In- 
deed, there  are  in  Colorado  Gulch,  a  few 
miles  from  here,  two  gigantic  boulders 
ten  feet  or  more  in  diameter,  which  have 
been  split  open  by  the  roots  of  trees  that 
sprouted  in  small  orifices  in  their  upper 
surfaces.  The  seed  that  fell  into  that 
inhospitable  "soil"  had  nothing  to  pro- 
tect or  nourish  it ;  but  such  was  its  te- 
nacity of  life  that  it  bored  slowly  down- 
ward like  a  diamond  drill  until  it  had 
split  the  granite  ]jrison  which  confined 
but  could  not  kill  it. 

To  make  a  forest  wave  where  now  is 
nothing  but  the  ashen  face  of  a  wind- 
swept mountain,  is,  then,  not  so  disheart- 
ening. The  people  of  Helena  commenced 
by  acquiring,  in  the  name  of  the  city,  all 
"  of  the  government  land  then  unoccupied 
upon  the  mountain.  Owners  of  other 
parcels  on  Mount  lielena  willingly  deed- 
ed hundreds  of  acres  which  they  had 
taken  up  as  mining  properties.  The 
transfers  so  recorded  convey  the  surface 
of  the  land  to  the  city  for  park  purposes, 
but  reserve  the  mineral  rights  beneath 
to  the  donors.  About  1,200  acres  have 
thus  passed  into  the  possession  of  the 
city  of  Helena. 

The  Bureau  of  Forestry  at  Washing- 
ton was  next  interested  in  the  project. 
Chief  Forester  Gifford  Pinchot  and  his 
assistant,  E.  A.  Sterling,  were  no  sooner 
apprised  of  the  unique  plan  of  the  Mon- 
tanians  than  they  agreed  to  aid  it  to 
the  limit  of  the  power  of  the  Bureau. 
The  extraordinary  advantages  of  the  site, 
the  opportunity  of  projecting  a  striking 
and  accessible  object-lesson  in  the  for- 
estation  of  arid  regions,  and  the  remark- 
able progress  which  the  people  of  Helena 
had  made  in  the  work,  doubtless  urged 


the  federal  foresters  to  unusual  efforts 
and  enthusiasm  in  behalf  of  the  scheme. 
Three  expert  foresters  came  from 
Washington  last  summer  to  chart  the 
mountain  and  to  prepare  a  plan  of  plant- 
ing. The  people  of  Helena  bore  the  ex- 
pense of  this  work,  and  furnished  accu- 
rate surveys,  maps,  and  elevations  of  the 
proposed  park.  The  foresters  estimated 
the  acreage  to  be  planted,  and  specified 
the  number  of  seeds,  the  process  of  car- 
ing for  the  nursery  stock,  the  system  of 
jilanting  out,  and  the  varieties  of  trees 
that  will  thrive  upon  the  ground. 

The  trees  must  be  two  years  from  the 
seed  before  they  are  fit  to  be  set  out,  but 
the  people  of  Helena  were  not  discour- 
aged by  such  unavoidable  delays.  Last 
autumn  a  number  of  volunteer  seedsmen, 
assisted  by  school-boys,  pillaged  the 
mountain  forests  hereabouts  for  seed- 
bearing  cones.  These  were  carried  to 
the  nursery,  and  the  seeds  will  be  set  out 
this  spring,  to  be  transplanted  to  the 
mountain  park  in  due  time.  Meanwhile 
the  city  has  assumed  charge  of  the  moun- 
tain. Cattle,  sheep,  horses,  and  goats  aie 
prohibited  from  grazing  or  wandering 
over  it,  and  contracts  have  been  let  for 
the  fencing  of  the  whole  tract. 

The  project  having  advanced  so  rap- 
idly and  so  successfully,  the  forestry 
authorities  at  Washington  have  decided 
to  go  a  step  further  in  realizing  what  is, 
in  many  respects,  the  most  extraordinary 
and  yet  feasible  undertaking  ever  ad- 
dressed by  the  foresters  of  any  country. 
The  Bureau  of  Forestry  is  not  permitted 
to  supply  trees  for  landscape  gardening, 
for  private  purposes,  or  for  any  objects 
except  experiment  or  the  reforesting  of 
national  reserves. 

The  Mount  Helena  Forest  Park  enter- 
prise is,  however,  to  be  made  the  subject 
of  extensive  experiments  by  the  Bureau. 
The  Chief  Forester  has  approved  of  the 
transplanting  of  fifty  thousand  trees  from 
the  Halsey  nursery  on  the  Dismal  River 
Reserve  in  Nebraska,  to  Mount  Helena, 
Montana  ;  and  the  work  of  planting  them 
has  been  in  progress  under  the  super- 
vision of  Forester  F.  G.  Miller  of  the 
lUireau.  The  federal  authorities  insist 
that  the  planting  of  these  trees  is  not  to 
be  regarded  as  a  gift  to  Helena  or  an  ad- 
venture into  landscape  gardening,  but  a 
federal  experiment  justified  by  the  un- 
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usually  favorable  circumstances  attend- 
ing; the  strange  project  of  recreatM\g  a 
true  forest  u]ion  a  waterless  and  miw 
barren  mountain. 

The  miexpeited  success  that  has  at- 
tended the  .\hiunt  lleleiia  plan  has 
aroused  the  interested  co-operatinn  of 
nianv  Montanians.  The  State  Nurseries 
have    vohmteered    to   plant    out    300.000 


anted  liy  specimens  of  the  native  bears, 
lions,  and  other  carnivora  of  these  moun- 
tains. I'arks  enclosing  henls  of  deer, 
antelii|ie,  moose,  elk,  and  huffal(_)  will  he 
added  as  the  present  limits  nf  the  tract 
are  extended  uimn  the  desert  lands  wliich 
lie  back  of  the  mountain. 

The  Work  of  planting  \oung  trees,  as 
managed  liv  the  Ikireau  of  b'orestr\,  is  a 


PART   OF   CITY    OF    HELENA    AND    MOUNT    HELENA,    MONTANA, 

The  peak  uses  LWO  teet  above  Main  Street.     The  denuded  lands  on  the  slope  have  been  donated 

to  tlie  town  for  park  purposes. 


bulbs  of  ^uch  tlowering  i)lants  a>  the 
tulip  and  narcissus,  which  will  grow  wild 
and  in  ex'er-increasing  profusion  wher- 
ever they  are  set  upon  these  mountains. 
The  bulb  thrust  into  a  hole  in  even  the 
most  exposed  ground,  thrives  without 
further  care,  the  only  change  noticeable 
in  the  habits  of  the  plant  being  a  gradual 
diminution  in  the  size  of  the  gaudy 
blooms. 

A  sj^iral  foot-jiath  has  been  grailed 
from  the  cit\  to  tlie  summit  of  Mount 
Helena,  and  there  an  ornate  i)avihon  has 
been  erected  n])on  the  highest  ]ioint  of 
rock.  I.4(K)  fctt  aho\e  the  m.iin  street. 
In  tin-  cliffs  n\  the  peak  there  are  two 
spacious  natural  caves,  which  will  be  ten- 


ver\'  simple  and  rapiil  process.  Two 
average  planters  will  set  out  five  thou- 
sand trees  in  a  working  day,  for  there  is 
nothing  to  it  excejit  the  making  of  a  hole 
for  the  roots  and  thrusting  the  young 
tree  into  it.  (Inly  the  cone-bearing  ever- 
greens will  be  used.  Yellow  pine,  spruce, 
red  fir,  and  one  or  two  other  conifers, 
dr'iuth- resisting,  harily,  ami  indigenous 
to  high  altitudes,  will  covct  the  vacant 
slopes  of  Mount  Helena  b\-  next  summer. 
It  will  be  \ears  before  these  plantations 
will  have  attained  the  height  and  dignity 
of  goodly  Christmas  trees,  but  from  the 
day  of  their  planting  they  will  make  the 
mountain  green,  conserve  its  snows,  re- 
new its  sotl.  and  transfigure  its  desolateti 
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Write  Today  for  our  Boofi 

"Boiler  R.oom 
Economy" 

"Boiler  Room  Economy"  is  the  title  of  a 
small  book  we  have  prepared,  which  goes  into 
detail  concerning  the  greatest  economy  in  the 
boiler  room. 

It  tells  how  fuel  consumption  can  be  reduced 
from  10  to  40  per  cent  and  shows  how  to 
effectually  stop  the  ravages  of  boiler  scale. 

It  deals  extensively  with  the  boiler  com- 
pound fallacy  and  proves  how  inefiectual  any 
compound  really  is. 

This  little  book,  "Boiler  Room  Economy," 
is  an  advertisement  of  the  Dean  Boiler  Tube 
Cleaner,  a  device  which  is  in  use  in  over  (i,000 
power  plants  in  the  country  and  is  used  by  all 
the  big  corporations,  such  as  United  States 
Steel  Co.,  Standard  Oil  Co.,  American  Writing 
Paper  Co,,  United  States  Leather  Co.,  and 
many  others. 

We  shall  be  glad  to  send  to  anyone  interested, 
this  money-saving  little  book,  and  a  request  for 
it  will  put  you  in  line  of  the  greatest  economy 
in  fuel  consumption.  li'riie  /or  it  today. 


The  Wm.  B.  Pierce   Co. 

326  Washington  St..  BUFFALO.  N.  Y. 


FREE! 


This  Valuable  Compilation 

of  tables,  facts  and  formulas  will 
greatly  assist  in  solving  the  prob- 
lems incident  to  friction  gearing. 
We  are  the  largest  manufact- 
urers of 

PAPER  &  IRON  FRICTIONS 
AND  PAPER  PULLEYS 

The    Rockwood    equipment 
better  and   more  satisfactory  than 

any  other  kind  or  make.  Let  us  sliow  you 
why  there  is  a  crying  demand  for  it  in  your 
factory. 

The  Rockwood  Text  Book  on  the  whole  " 
subject  will  be  gladly  sent  free  to  those  who 
need    it.      Stale  occupation   and   firm  with 
which  you  arc  connected. 

The  Rockwood  Mfg.  Co. 

1903         English  Ave. 
Indianapolis,  Ind.,  U.  S.  A. 


Actual  size  of  the 
Qiltette  Safety 
Razor  readj^ 
for  use. 


^  DON'T  STROP  YOUR  RAZOR 

Just  Lather  and  Shave 

To  shave  yourself  in  the  shortest  space  of  time  is  an  important  problem  In  the 

morning.     The  Gillette  Safety  Razor  is  always  sharp  without  stropping. 

The  blade  is  tightly  adjusted  between  the  cap  and  guard,  making  it  impossible 

to  cut  yourself,     it  is  the  ideal  razor  for  self  shavers,  and  you  should  shave 

yourself.     Perfect  satisfaction  to  new  beginners.    The  Gillette  is  the  only 

razor  in  which  the  blade  can  be  adjusted  for  close  or  light  shaving. 

Gillette  blades  will  give  an  average  of  more  than  20  satisfying 

shaves  each,  v^thout  touching  a  strop.     In  fact,  you  forget  you  ever 

vned  a  strop.     You  simply  lather  and  shave. 


Solt£  hy  leading  Drug; 
Ci<llery  afid  Hardware 
dealers- 

If  unprocurable,  write  us.    Illu 
trated  booklet  and  particulars  ab 
our  special  trial  offer  mailed  free  on 
request. 

Prices  :  Triple  silver-plated  set  with   12 
blades,  $5.00.     Standard  combination  set 
with  shaving  brush  and  soap  in  triple  silver- 
plated  holders,  )$7.50. 

GILLETTE  SALES  COMPANY 
214  Times  Building  New  York  City 


fweive  double-edged  blades  with 
each  set,  good  for  nearly  a 
year.  A  razor  that  is  always  1 
sharp.  All  blades  aseptic. 

No  blades  resharpened. 

When     dull      throw 

away  as  you  would 

a  used  pen.     A 

Dew  blade  inserted 

in  a  second. 
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fnnn    with    the    unil\int;-   glury    nf    their 
vciihire. 

Tliree  humhccl  ihnusainl  trees  will  he 
re(|uired  to  reforest  this  mountain  park  ; 
and  cverv  vear,  on  Arbor  Day,  the  sclmol 
children  and  the  citizen  nicnihers  of  the 
improvement  society  are  to  plant  out  as 
manv  thousands  of  the  nursery  stock  as 
are  ready  for  transplantiut;'.  l''xce])t  for 
adherence  to  the  jilantint;-  plan  of  the  na- 
tional foresters,  no  effort  is  to  lie  made 
at    laud.-^capc    design    or    ornameutatii  m. 


]■  alien  liniher,  the  charred  debris  of  fires, 
and  piles  of  dead  leaves  have  been  re- 
miived,  in  order  to  safeguard  the  thou- 
sands of  large  trees  which  yet  remain 
upon  the  shaded  sleipes.  The  same  pre- 
cautions will  be  taken  to  preserve  the 
}<iung  groves  of  trees;  but  the  object 
sought  is  to  re-establish  a  forest  prime- 
val, an<I  it  is  not  likely  that  any  art  that 
niighi  he  brought  to  bear  Cduld  enhance 
the  natur.al  advantages  ot  the  site  fur 
such   a   niar\eliius   enterprise. 


IH 

M 

6,             '*"   « 

M^    !^ 

"^          ''■  vt^ 

l^fei»M<r^B 

A 

^J 

I 

ih 

^H 

I^H 

'  >^^ 

- -sSi 

si 

1 

^H 

H 

■H 

Life's  Silent  Watches 

_  UT  of  life's  silent  watches. 

Out  of  the  gloom  of  night. 
Souls  that  foresee  the  conflict 

Send  forth  their  words  of   might. 

Heroes  of  art  and  science. 

Wrestle  alone  for  years. 
Bringing  at  last  some  trophy 

Worthy  the  whole  worlds  cheers. 

Poets  with  brooding  patience. 
Toiling  \\'ith  courage  strong. 

Out  of  some  lonely  vigil. 
Weave  an  immortal  song. 

Not  through  the  whirl  of  pleasure. 
Not  from  the  din  of  strife. 

But  out  of   the  silent  w^atches 
Come  the  great  deeds  of  life. 

— Success    Mac.azinf 
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LeiirMoBe 

QLICK 


FIGURES 


HOW  TO  GET  A  BIGGER  SALARY 

Do  you  want  to  earn  a  bigger  salary?  Do  you  want  to  be  worth  more  to  yourself  anil  to 
your  employer;  If  you  want  to  hold  the  whip-hand  In  commercial  transactions,  write  for  our 
free  book,  ■'"  Rapid  Calculntlon." 

It  tells  all  about  a  system  that  enables  you  to  handle  figures  with  marvelous  ease  and 
rapidity;  a  system  that  enttbles  you  to  handle  groups  of  figures  just  as  easily  as  you  now  handle 
single  figures.  It  shows  how  you  can  add,  subtract,  multiply  or  divide  rows  of  fl^'ures  In  your 
head  without  having  to  resort  to  pencil  and  paper,  it  cuts  the  work  of  almost  everj-  transac 
tion  In  figures  in  two.  It  Is  not  necessary  for  you  to  have  an  aptitude  for  figures  to  master 
this  method.     Anyone  of  ordinary  Intelligence  can  learn  In  a  few  evenings  at  home. 

Our  Free  Book  "Rapid  Calculation" 

tells  you  all  about  it.  It  may  Improve  your  whole  business  life.  A  study  of  the  system  is 
intensely  interesting,  and  cannot  help  but  be  of  value  to  you.  Fortunes  are  lost  through  mis- 
takes in  figu'-lng.  This  system  enables  you  to  prevent  mistakes.  Big  financial  deals  often  go 
to  the  man  who  can  figure  the  quickest.  The  system  that  this  book  explains  will  temh  you 
rapid  calculation  In  every  branch.  Every  page  of  this  book  eliould  be  worth  a  dollar  to  you, 
yet  Its  only  cost  Is  the  effort  to  ask  tor  it.  All  you  have  to  do  Is  to  send  your  name  and 
atldressand  the  book  will  be  forthcoming  by  the  next.  mall.     Address 

Commercial  Correspondence  Schools,      16  K,  Commercial  Building,      Rochester,  N.  Y. 


RAYMOND  AND 
WHITCOMB'S 


TOURS 


ALL  TRAVELING  EXPENSES  mCLUDED. 


A  party  under  special  escort  will  leave  Boston  July  7  for  a 
Delightful  Tour  tliroufh   the 

GREAT  LAKES 

The  Yellowstone  Park  ^"o^Z^'dcr^ 

The  Pacific  Northwest  and 

SCENIC  ALASKA 

Returning  by   the  scenic  line  of   the   Canadian   Pacific 
Railway,  with  a  visit  to  Banff  Springs  Hotel. 

OTHER  TOURS: 
July  2.     Grand  Canyon  and  California. 
July  19.    Yellow^stone  and  Alaska. 
July  7  and  19.     Yellow^stone  Park  Tours. 
July  7  and  19.  Aup.  11  and  Sept.  10.    Yellowstone  Park 

and  Canadian  Rockies. 
Aug.  11.     Yellowstone  Park  and  Colorado, 
Sept.  10.    Yellow^stone  Park  and  California, 
Sept.  24      Around  the  World,  tfointf  West. 
Oct.  18.     Around  the  World,  going  East. 

Summer  Tours  to  Leading  Eastern  Resorts. 
Railroad  and  Steamship  Tickets  to  all  points. 
Send  for  descriptive  book,  mentioning  trip  desired. 


RAYMOND  "&.  WHITCOMB  CO. 

306  Washington  St.,  next  Old  South  Church.  Boston 

25  Union  Sq. .  New  York.      1005  Chestnut  St. ,  Philadelphia 


THE  INTtRNATIONAL  DENTIFRICL 


ARNICA 
JELLY 

keeps  the 
skin  noft  nnd 
Miinolh;  iiotli- 

lUB  bfttt-r  for 
chaps,    pim- 

hniises  and 
all  eruptions. 
The  collaps- 
nhle  meta* 
tube  is  con- 
venient and 
unbr.;ikable. 
Ifyuur.l. 
hanii't  it.aond 
to  us 
I'ostpald,  2oc 

ARNSCA  TOOTH  SOAP  antiseptic.  preaeneB.  beauti 

P    ^  ties-Bweetens  the    breath- 

hardens  the  gums— whitens  the  teeth.  A  leading  dentifrice  for 
athird  of  a  cntury.  The  meta!  package  is  most  convenient 
for  trav.l  or  t lie  h<-.me.     No  liquid  or  [lowder  to  epill  or  waste. 

'Jir  at  all  PnitrKlsls.      (.SV»(  puslpai.l  if  yiirs  hnsji't  it.\ 
C.  n.  .STKO.^U  A  CO..  C  IlICAtiO.  V.  S.  A. 


HAIR 


Guarantee 
Backed  by 
The  Bank 


THE  EVANS  VACUUM  CAP  is  simply  a  mechanical  means 
of  obtaining  a  free  and  normal  circulation  of  blood  in  the  scalp. 

The  Cap  gives  the  scalp  a  healthy  glow  and  produces  a 
delightful  tingling  sensation,  which  denotes  the  presence  of  new  life 
in  the  scalp,  and  cannot  be  obtained  by  any  other  means.  Channels 
which  have  been  practically  dormant  for  years  are  opened  and  all 
follicle  Hfe  is  stimulated  and  revived  to  activity,  and  by  supplying  the 
hair  roots  with  nutrition  the  weak,  colorless  hair  is  in  time  developed 
to  its  natural  size  and  strength.  We  furnish  the  Cap  on  trial  and 
under  guarantee  issued  by  the  Jefferson  Bank  of  St.  Louis,  and  any  bank  or  banker  will  testify  as  to  the  validity  of  this 
guarantee.  We  have  no  agents,  and  no  one  is  authorized  to  sell,  offer  for  sale  or  receive  money  for  the  Evans  Vacuum  Cap- 
all  orders  come  through  the  Jefferson  Bank.  Let  us  send  you  a  book  which  explains  the  possibilities  of  the  invention, 
and  also  evidence  of  the  results  it  has   achieved.  This  book  is  sent  free  on  request   and   we   prepay   postage  in  full. 

ST.  LOUIS  MO.,  V.  S.  A. 


EVANS  VACUUM  CAP  COMPANY,        737  Fullerton  Building, 
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HARRIS  C.  TROW  B  S. 
Gres-duacte.  Slqy-d  Ira^niri^   School  o^  Boston 


Seventh  Lesson — Model  No.  VII— Corner  Shelf 


A  GENERAL  vic-w  of  this  iiiniicl 
is  given  in  I'"ig.  1  in  perspective  ; 
and  a  working  drawing  with 
dimensions  is  shown  in  Fig.  2, 
the  view  at  the  left  being  the  plan,  and 
the  one  at  the  right  Iieing  the  .side  eleva- 
tion. All  the  tools  recinired  in  construc- 
tion of  this  model  have  been  brouglu  into 
use  in  the  previous  lessons,  so  that  no 
new  ones  need  be  introduced.  The  stock 
used  should  be  good,  clear  white  pine  of 
5^-inch  thickness. 

As  shown  in  the  sketches,  the  surface 
of  the  shelf  consists  of  a  piece  in  the 
shape  of  a  quarter-circle  of  10-inch 
radius  and  ^>-inch  thickness,  secured  to 
two  su])porting  strips,  one  9\s  inches  and 
one  Sjii  inches  long.  1  inch  wide  and  1-2- 
inch  thick. 

These  strips  should  be  gotten  out  first. 
Begin  by  roughing  out  a  piece  of  stock 


Fig.  I.    Perspectivk  Vikw  of  Corskk  Shelf. 


with  the  rip  saw  and  crosscut  saw,  long 
enough  for  the  two  in  one  piece,  or  about 
ISyi  inches  in  length  and  appro.ximately 
1^  inches  wide.  I-"inish  one  of  the  wider 
surfaces  straight  and  sniooth  with  the 
jack-])lane.  Next  plane  one  of  the  nar- 
row surfaces  at  right  angles  to  tliis. 
(iauge  the  width  of  one  inch:  and  plane 
a  second  narrow  surface  at  right  angles 
to  the  surface  first  fmished,  to  the  gauge 
mark.  Having  done  this,  gauge  the 
thickness  of  '/^  inch  on  both  the  narrow 
surfaces,  and  plane  to  these  gauge  marks. 
.\cxt  block-plane  one  end  of  the  piece 
s(|uare  and  sniooth,  using  the  block-]ilane 
in  the  bench-hook ;  and  lay  off  the  length 
of  "l^vs  inches,  cutting  as  near  to  this  line 
as  i)ossible  with  the  back  .saw  and  tinish- 
ing  with  the  block-plane  in  the  bench- 
hook. 

In  Ia\-iiig  off  the  piece  to  length  to  be 
cut  oft  with  the  back  saw.  it  is  well  to 
mark  the  length  first  with  a  pencil,  and 
then  to  run  over  this  line  with  the  point 
of  the  Sloyd  knife.  .Square  the  ends  of 
the  second  piece  to  length  8~,s  inches  in 
a  similar  manner.  (_)ne  end  of  each  of 
lliese  i)ieces  should  now  be  rounded  to 
a  curve  of  one-inch  radius  by  means  of 
the  Sloyd  knife,  using  it,  of  course,  ?i'i7/i 
the  grain  and  not  a_i;aiiist  it.  These 
pieces  should  then  be  chamfered,  as 
shown  by  the  dotted  lines  in  the  plan  and 
elevation  views  in  Fig.  2.  using  the  spoke- 
shave  and  the  Sloyd  knife  in  this  opera- 
tion. Some  study  may  be  neces.sary  in 
laving  out  this  chamfer;  but  all  neces- 
sary dimensions  are  clearly  shown  in  the 

(S74) 
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PLUMBING 
SUPPLIES 

AT 

WHOLESALE  PRICES 


cl: 


You  cftTi  ?iavt>  uioni'v 

x\\  rtrtlrlo.    '1  ht' 

liailii.M.m    .uitllt   Mh"\vn 

r..-ts  e.rt).;i.">.    A  &  foot. 

juToelalii  enameled  bath 
tub,  low  down  syphon 
active  water  closet  and 
porcelain  enameled  lava- 
tory. Kach  llxtijre  com- 
plfte  All  Kuaronteed,  new.  latt-st  ixittem.  Everythlnp  of 
Hot  .[uaUty.  Writ*-  for  fn-o    llhi.stratt'd  catalotruf- 

B.  T.  KAROL,  235  West  Harrison  St.,  Chicago,  111. 


Tents,  ♦l/^i 

.;ie.t..  1.65 

H  >.,    -       , 10 

Ki,-.i^..U Ai 

Khaki  I-i-irk-ins...  .15 
Revoiv.  ^Kviiira)  .50 
"  Holslera  .1(1 
Rutther  '  omhoi  ."5 
Cadfl  Drill  Otiuil.tiO 
(nil^l  I-:-II.t.  Sets.    .3S 

Unyiiirts. ll> 

Sid«  Arm  Sworda  .SO 

Csntc«ria. 98 

Army  HaU. .15 

"*.--■*  Navy  HaU. 10 

.        rlf^ji  Trowel  Kivonft.    .85 

"^^  HuntinB  Knife...    .tlO 

I      ^    ^LU.i.ii.-r  I'nlfonn  (While)  corn,  fi 
l.irj>-   I■^4  f^i,-*    illiislralp'l  c:\Ulfignc,   fi 

wilh   I..-1   «h..l--.:il-  -trMl  r^Mll  I.rivr-. 

PaANCia  BANNERMAN.SOl 

Lar.:'r(  ./•.,?--  ."-.  i>..-  ■■    r,'./  ... 
16   j>-..,^    r   -    ■^.    .  ■■.  — .  \    A 


ARMY  AUCTION  BARGAINS 


FiKit  Am.  llaDDt-    «1.35 
Biue  KianmO  Sii.rU.l.:.0 

Cavalr\' LarLii 5S 

N.C.otei.T!i' Sword  i. SO 
11I»nkrt  Roll  R<]j>t.    .35 

Uun  rCiukA.  SeiA. ?S 

Sp?.Kll1«withCtgfi.3  45 

8ur)^o.-ilInstmt.SeU(>.*3 

NewCnvslrvS-ilirral  50 

Gold  Medal  Cols.. ..1.50 

CorkLifeTrewrver*  .fiO 

McClell.-vnSiiddlea..4.9i) 

"  Bridies. .  1.00 

CavalrySpnrB(pair)  .45 

"    C'arMiie  BooU   .10 

Artlrv.  Morse  Collr.-i  1.50 

Mess'KitCnmpScls  .60 

Lt-ihr.I'utlee  Le^aa.  1.65 

ts  and  helmet,  new...  l.OS 

1  i<f  T.n1iinl>Ie  InfomialloQ 

aiUM  I-'  i-sntx  fsuimj-*) 

Broadway,  New  York 


L'PACE'SCLUE 

Has  been  the  STANDARD  for  ADHESIVES 


=for  25  Years= 


Always  ready  for  use,  its  prcat  adhesive- 
ness, combined  with  its  keeping  qualities 
in  all  climates,  has  niade  this  possible. 

Invalu;il>le  in  household  usefor  Furni- 
turo.  ( hina,  Itoi-y,  BookN,  Lrathi-r, 
and  wherever  a  strong  adhesive  is  desiri  H. 

I)oes  not  set  quitUy  like  the  old  sfyli^ 
eliie;  has  fourtin.es  tne  strength  (Official 
t(  St,  one  in.  scj.  hard  pine 
butted,  rcKister^d  1620  It 
tH-fore  parting).  Used  I 
•|i<-  best  mechanics  ai 
ni.inufacturers  cvcr\'wheri 


Nearly  3  Millioh  Bottles 

sold  yearly,  besides   the  car 
and  bulk  Clue  for  Mechanic 
and  Manufacturers'  use. 

Kilhcr  <lie  one  i.unte  llnttli;  or  PatPn 
Collapsible  Tube  tstals  withapin),  rctailir 
lor  10  cts.,  mailed  for  i2Ct3.,  if  your  dealt 
hasn't  onr  line.     Specify  which. 


LEPAGE'S  PHOTO  PASTE 
LEPAGE'S  MUCILAGE 

2  oz.  size  retails  5  cts.;  hy  mail. 10  c- 
are  like  the  Glue,  unequalled,  the  best 
of  their  kind  in  the  world,  and  are  put 
up  in  convL-niciU  aiid  attractive  pkgs. 


RUSSIA  CEMENTCO. 


?05  Essex  Street 


Gloucester.  Mass, 


if*^' 


^HE    mate    for    beauty    should    be    ft  \ 


and 


her 


adorntnentt 


diamond.     .Answer  her  silent,  per 
sistrntt     ardent    tvish.     Make    up    your  ' 
mind  to  act  forthtvith. 


I.et  us  iend  you  a  beautiful  dia- 
mond (a  half  carat  is  just  the  size 
that  satisfies).    You  do  not  need  to 
consult     your    pocket-book.      Pay 
now  and  then. 

Our    liberal    plan    ■will    at    the 

same    time    enable    you   to   get    a 

diamond  for  yourself  as  well. 

Send    first   payment   with   order, 

or  if  you  prefer,  we'll  ship  diamond 

C.     O.     D.     $16.00,     subject     to    your 

examination. 

Our    Catalogf  will  interest  yon  whether 

ready  to  buy  or  not.     It  tells  how  to  judge 

diamonds:  names  eight  different  qualities  and 

gives  weights  with  prices  cf  same.     Besides, 

watch    cases    and    movements    are    separately 

priced.     Write    today    for    this    Taluable    FRKE 

Catalog  No.  W  20. 


ffekrt-L'fehE 


;  15  (  \V  iO)  state   street. 


DIAMOND 
POKTEKS 
hea,  Jewflry 
CHICAG< 


K^taMish.'d    1W2 


The 

"Ccularscope 

Free 


Examine  your  own  eyes  with- 
(  .  ^^—^^  out  an  oculist.      Send  for  our 

"^'^^^   i^T^^^    "OCITLARSCOPE" 

l.i     W  "^  'ii  tB    the  latest  In  vent  Ion  of  the'JOth 

eeritiuy.    SKNT  FRKK  with  our 
tn-jiiirifnllihi.Htratt^<i<'ataiOKue 
of  epectarlea  and  eyccrlasses.    MallUnltr  Onlr.    s.ntl  to-day. 
Grand  Rapids  Wholesnie  Opticians 

■"      ■■    .......  -rnnil  Hiijiidv,  .TllrlilL'im 


I  lliiitdii 


Do  you  Shave  Yourself? 


Then  yon  know  what  il  nutans  tn 

tin-  hristlen  comliiK  out  ot  your  hIil 

Ink' t'rii.-h,  ftlcklnff  lu  the  laliier  and 

K'ttln^r  ..n  till- face.     Tan  you  realize 

how  much  ea-^leraiid  plca.'^antt'rlt  will 

be  to  shiive    with  the  rhrht  kintl  of  a 

bnittliT    The  new  K verliiMlliiir  Hliiml- 

numohuilue  brunh   Is  made  co  that 

the    halr-i    can     nv^er  come    out;    hy 

a  new  method  they  are  rlvetid  with  an 

aloinlnum  ferrule.  tVe  the  briij-havfar, 

then  try  to  pull  the  bristles  out.  Ii  you 

can  pull  out  a  sine  e   brittle,  well  k-lve 

y.iu  a  new  bru^h  fr.e.    This  Is  our  powi- 

tl  VI'  (fuarantee.     Brunh  Is  made  of  very 

bcMt  Frt-uch  bristles,  cemented  and  net 

In  pure  ahimlnnm  fen  ule  with  a  l.tacK 

t-fmny  handle.    Introductoiy  maniifao- 

tiirer'8  prhv,  2fVc.    .Vlumlnum  ItrHuh 

in..   2Sr.    K.    Modt-on   St..    (hi. 
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sketches,     and     no     serious     difficulties 
should  be  experienced. 

The  holes  should  now  be  bored  with 
a  3-16-inch  auf^er  bit  in  the  locations 
given  in  Fig.  2,  and  the  sandpaper  and 
block  used  to  add  the  finishing  touches. 

The  body  of  the  shelf,  as  already  men- 
tioned, consists  of  a  piece  in  the  shape 
of  a  quarter-circle  of  10-inch  radius.  A 
piece  of  stock,  accordingly,  should  be 
roughed  out  of  the  ?,s-inch  pine  about 
10'4  by  10'4  inches.  Finish  one  of  the 
broad  surfaces  by  means  of  the  jack- 
plane  perfectly  straight  and 
true,  in  direction  of  both  its 
length  and  its  width,  mak- 
ing each  cut  of  the  plane- 
ircm  join  smoothly  with  its 
neighbors.  \\'ith  a  surface 
as  broad  as  this,  it  is  als<i 
necessary  to  guard  against 
wind,  and  the  test  wdth  the 
winding  sticks  already  de- 
scribed should  be  applied. 
Next  finish  one  narrow  sur- 
face at  right  angles  to  this. 
Having  done  so,  plane  one 
end  straight  and  smooth 
across  the  grain  at  right 
angles  to  the  finished  nar- 
row surface  and  the  fin- 
islied  broad  surface.  This 
should  be  done  without  the 
aid  of  the  bench-hook  ;  and 
the  jack-plane,  not  the 
block-plane, should  be  used. 
The  plane  must  be  very 
sharp  and  set  to  take  off  only  a  \-ery 
fine  shaving.  The  cut  should  be  made 
not  clear  across  the  end,  but  from  both 
etlges  toward  the  middle. 

Having  finished  the  end  satisfactorily, 
lay  oft'  the  arc  (if  10-inch  radius  l)y  means 
of  the  dividers  ;  cut  the  stock  down  as 
closely  as  possible  to  this  line  with  the 
turning  saw,  making  the  cut  with  the 
grain  and  keeping  it  square  with  the  fin- 
ished broad  surface.  The  spoke-shave 
is  to  be  used  to  finish  exactly  to  the  line, 
care  being  taken  here,  also,  to  cut  with 
the  grain  and  not  against  it.  In  this 
oi>eration  of  smoothing  with  the  spoke- 
sliave,  the  cut  should  be  kept  perfectly 
square  with  the  broad  surface. 


with  the  plane.  The  curved  surface,  as 
shown  in  h'ig.  2,  is  not  left  perfectly 
square,  but  is  rounded  slightly,  back  to 
a  distance  of  1-16  inch.  Accordingly, 
an  arc  should  be  lightly  drawn  on  both 
the  broad  surfaces,  from  the  point  pre- 
viously used  as  a  center,  with  a  radius 
of  \>  15-16  inches.'  The  edge  should  then 
be  rounded  to  these  lines  as  evenly  as 
possible,  by  means  of  the  spoke-shave. 
Finally,  a  piece  of  sandpaper,  held  lightly 
in  the  fingers  of  both  hands  and  on 
either  side  of  the  work  in  such  a  way 
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Next  srautre  the  thickness  of 


uic 


:h 


on  both  the  straight,  narrow  surfaces  and 
the  curved  one,  and  finish  to  these  lines 


Fig.  3.     Working  Iirawing,  with  Dimensions. 

that  it  exactly  conforms  to  the  round 
given  by  the  spoke-shave,  should  be 
used  to  smooth  out  any  irregularities  left 
b\-  it.  1  laving  finished  this  edge,  all  the 
other  surfaces  should  be  smoothed  with 
the  sandpaper  and  block. 

The  parts  are  now  ready  to  be  assem- 
bleil.  The  supports  should  be  placed  in 
position,  as  shown,  and  secured  by  means 
of  one-inch  brads  located  as  indicated  in 
I*"ig.  2,  four  to  each  strip.  The  heads  must 
be  set  in  flush  with  the  surface  by  means 
of  the  hammer,  and  should  then  be  sunk 
a  little  below  it  with  the  nail-set.  After 
the  supports  are  secured  in  position,  it 
may  be  necessary  to  take  a  light  shaving 
off  here  or  there  with  the  plane  in  order 
t(i  make  all  the  joints  jjerfectly  flush. 
The  whole  mo<lel  may  now  be  touched 
up  lightly  with  the  sandpaper  and  l.ilock. 
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Typewriter 

are  the  product  of  the  second  generation 
of  Remington  genius  and  workmanship. 
They  represent  age  plus  youth;  the 
experience  of  the  old  combined  with 
the    progressiveness    of    the    new. 

Sales  in  1906  are  breaking 
all  records  for  30  Years. 


REMINGTON  TYPEWRITER  COMPANY 

New  York  and  Any-where 
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Divnin\Ein\g  IRodls 

Berlin  Correspondent,   Technical  World   Maca/ine. 


IT  is  a  strantjc  fact  that  many  ddC- 
triius,  universally  accepted  once 
up(in  a  time,  but  rejected  later  on 
as  unscientific,  should  now  again  be 
taken  up.  A  striking  example  is  affortletl 
l.iy  the  ancientdoctrine  of  (2/(7/(V«v,  which, 
after  ha\-ing  gix'en  rise  to  the  devclop- 
nient  of  chemical  in\'estigation,  was  sub- 
sequently discarded  as  incompatiblewith 
the  results  of  that  same  science.  Now, 
in  the  light  of  modern  chemistry,  a  pos- 
sible conversion  of  one  element  into 
ancither,  so  far  from  seeming  paradox- 
ical, has  apparently  been  observetl  in 
the  case  of  helium  and  radium,  so  that 
there  is  no  reason  left  for  denying  the 
possibility  of  achieving  the  same  result 
in  connection  with  other  elements. 

Another  interesting  instance,  though 
of  much  less  importance,  is  tlie  case  of 
"divining  rods."  These,  it  will  be  re- 
membered, were  in  the  jMirldle  Ages  be- 
lieved to  be  useful  in  finding  out  the 
situation  of  underground  sjirings  and 
veins  of  precious  metals.  Their  use  can 
be  traced  back  to  the  reniutest  antiquity. 
In  fact,  a  reference  to  a  goddess  called 
the  "Mistress  of  the  Magical  Rod"  has 
lictn  found  in  the  library  of  Nineveh, 
and  the  ser]:)entine  rod  of  Hermes  seems 
til  be  nothing  else  than  such  a  rod.  It 
was.  hinvever,  in  the   ^liddle  Ages  that 


the  use  of  divnnng  rods  was  developed 
to  a  s[K'cial  art  practiced  mainly  bv  min- 
ers. A  f(jrk-sliaped  hazel  bough  sol- 
cmnlv  cut  in  the  midsuminer  night  was 


Using  a  Divining  Rod. 


Fig.  1.     Old-I'"ashiuned   Ivfe  of  Divining  Rod. 

considered  as  being  especially  efficient, 
and  was  niostl_\-  carried  in  front  of  the 
breast  with  hand  clamped  round  tlie  ends 
of  the  fork  and  its  stem  pointing  up- 
wards. The  belief  was  that  whenever  the 
carrier  of  the  rod  came  in  the  neiglibor- 
hood  of  the  hidden  objects,  the  stem  of 
the  fork  would  be  thrown  toward  the 
place  in  question.  E.xperiments  were 
made  at  the  beginning  of  the  nineteenth 
century  by  .\moretti  and  the  physicists 
of  the  Munich  Academy  on  what  was 
called  a  "bipolar  cylinder,"  being  a  metal 
rod  kept  between  the  thumb  and  index, 
and  the  "siderical  pendulum,"  which  was 
a  [liece  of  coal,  ]iyrite,  or  the  like,  sns- 
[)ended  from  a  wire,  ami  which,  under 
the  influence  of  hidden  metals,  would'be 
set  viljrating.  The  science  of  last  cen- 
tury, however,  disdainfully  rejected  the 
divining  rod  as  a  m^nsensical  supersti- 
tion, it  being  thought  that  the  rod  would 
move  only  when  the  carrier  himself  be- 
lieved he  had  fnund  the  secret  object. 

Some  recent  instances,  however,  are  on 
record  to  prove  beyond  doulit  the  real 
I'xistence  of  such  things  as  divining  rods, 
which  proof  is  mainly  due  to  the  experi- 
ments made  by  I'.aron  K.  vmi  I^.ulow 
Mothkamp  and  TTerr  J.  Passehl,  nf 
Ciistrow,  GeruKun'.  .\n  interesting  fact 
is  that  the  rods  used  by  these  experiment- 
ers will  rcs]iond  only  to  underground 
,s])rings,  whereas  an  open  sheet  of  water 
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Technically  Correct 

In  Every  Detail 


THE  Oliver  Typewriter  is  the  highest  embodi- 
ment of  mechanical  excellence  in  a  Visible 
Writing  Machine.  It 
is  so  tninutcly  perfect 
that  it  will  write  on  a 
postage  stamp  —  so  com- 
prehensive in  its  scope 
that  it  adapts  itself  to 
every  writing  require- 
ment of  the  business 
world. 

In  the  vital  essentials 
of    Visibility,   Accuracy, 
Speed,  Legibility,   Perfect   Alignment,    Powerful 
Manifolding.   Durability  and  Ease  of  Operation, 


TRe, 


The  Standard  Visible  Writer 
stands  first.  We  can  give  profitable  employment  to 
several  young  men  as  Local  Agents  for  the  Oliver. 
If  open  for  engagement,  get  in  touch  with  this 
office  at  once. 

The  Oliver  Typewriter  Company 

135  Wabash  Avenue,  Chicago. 

Principal  Foreign  Offi,'t\  15  Qunrn  Viotoriii  Street,  London. 


Clearing    Sate 
uLld*'^  Typewriters 

^We  own   and  offer  as  \M.nilerful  liarj^ains,  1500  type- 
0w  Titers  which  have  been  u-sed  j  ust  cDouj^h  to   put  ttiem 

tn    perfect   aiijustment.     Better   than    new. 

Shipped   on   approval,   free   examination.     1000    new 
Visible  Shol€s  machines,  built  to  sell  for$95— our  price  while  they  last,  $46- 
Mr^%^^^^   catalogue  containing   unparalleled  list  of  splendid 
FW%^^     t>pewriter    bargains.     Send    for    it    today- 

ROCKWELL-BARNES  CO..  1180  Baldwin  Building,  Chicago.  III. 


^ 


.' 


Testing  Circuits 

is  easy  with  our  special  voltmeters  and  volt-am- 
mc'teiB  which  measure  volts,  ampere*"  and  ordinary 
rt'j^istances.  Send  for  cataloK  of  portable  and 
,s\\  itchboard  voltmeters  and  ammeters, 

L.  M.  PIGNOLET 

82  Cortlandt  St.  New  York 


THERE'S  NOTHING 
"JUST    AS    GOOD." 

See  that  your  papers  are  fast- 
ened tojrether  securely  by  using 
Washburne's  Patent  Adjustable 

««n    K   *•        PAPER 
U.  n.       FASTENERS 

The  '*0.  K."  has  the  ndvaolape 
of  a  tiny  but  nil^btj  tni]i->ttrurtll>lfi 
plprfitiB  piilnt,  which  pocs  through  e>ery  sheet,  c«-ji«tlnfr  with 
a  small  jir.ilprtlng  sleeic,  to  hind  ond  hold  with  a  buIt-dHg 
grip.  No  -.lli.i)liip.  Hnnd^'ime.  t'ompupl.  Slronc.  Easily  put 
on  or  (liken  off  with  the  thumb  and  fineer.  Can  be  nsed  re- 
peiit^-dly,  and  they  ainajs  ««rh.  Made  of  brass.  Three  sixes. 
Put  up  In  brass  boxes  .if  luo  Fasteners  each.  At  all  enter- 
prltilnK  Stationers.  Send  lOp.  for  sample  box  of  50,  asisorted 
filzeB.     Booklet  free.     Liberal  discount  to  Ihe  trade. 


JAMES  V.  WASHBURNE. 

Syracuse,  N.  Y, 


Mfr. 


yYou  Can  Save^^ 

An  Hour  a  Day—Every  Day 

in  your  office  on  your  correspondence,  on  your 
billing-  or  other  writing  by  using-  a  new  1906  model 
Fay-Sholes  Typewriter  that  does,  with  less  effort, 
in  nine  hours,  what  it  takes  other  machines  ten 
hours  to  do.  An  hour  a  day  means  one  day  in 
ten— thirty  days  in  a  year. 

Time  is  money.  Save  ten  per  cent,  of  the  time 
of  each  of  your  typewriter  operators— get  ten  per 
cent,  more  of  good  work  for  the  same  salaries  you 
now  pay. 

Fay^Sholes 

Typeynriters  soon  pay  for  themselves  by  extra 
work  they  turn  out.  Your  stenographer  will  like  the 
Fay-Sholes— it  is  simple,  easy  to  operate,  light  run- 
ning, a  powerful  raanifolder.  makes  but  little  noise, 
does  nice  clear-cut  work,  the  key  action  never  tires, 
there  are  no  greasy  rods  or  bearings  to  keep  clean, 
soil  the  hands  or  work.  Every  Fay-Sholes  Type- 
writer is  handsomely  finished,  is  durable  and  fully 
guaranteed.  Fay-Sholes  Typewriters  are  used  by 
the  largest  companies  and  fastest  writers. 

You  can  purchase  a  Fay-Sholes  Typewriter  for 
cash  or  on  easy  payments.  We  take  other  type- 
writers in  exchange  as  part  pay. 

A  Fay-Sholes  Typewriter  A-" — ■^^^r.'Sii^  ^^ 
will  be  sent,  upon  re-  -^-M&am^  t\  -^^  ^^^  ^ 
quest,  to  any  reliable 
concern  or  individual, 
an>n,vhere,  at  our  ex- 
pense.for  a  ten  days'f  ree 
trial  to  prove  its  worth. 

Your  name  and  ad- 
dress will  bring  our 
booklet  and  sample 
of  two  color  writing. 

FaySholes 

723  Majestic  BIdg..  Chicago 


AJiWBM^:M^I/^S[B 


KKNTKI)  A\V»  llUlK.ai  |ily 
r.t.  furr,iljlutfTVri:«KnKK  KJll'nKliai.JOJLaSalle.St.'thleago 


These  figures  tell  exactly  what  we  are  dninc— selllntr  a  830.00  watch 
for  $5.46.  We  dont  claim  that  this  is  a  eJO.OO  watch  ur  a.  ^0.00  watch, 
but  It  Is  a  $20.00  wiilrh.  A  leading  watch  manufacturer,  being  hard 
pressed  for  ready  cash,  recently  sold  us  lOu.OOO  watches— watches 
actually  built  to  retail  at  820,00.  There  Is  no  doubt  that  we  could 
wholesale  them  to  dealers  fnr  812.00  or  813.00,  but  this  would  Involve 
a  great  amount  of  labor,  time  and  expense.  In  the  end  our  proflt 
would  be  little  more  than  it  is  at  selling  the  watch  direct  to  thecoa- 
Buiner  at8.'i.45.  Tb©  Evlnpton  Watrh,  which  we  ofter  at  $5.45  is  an  !m. 
21  jeweled,  finely  balanced  and  perfectly  adjusted  movement.  It  has 
specially  selected  jewels,  dust  band,  patent  regulator,  enameled 
dlitl,  jeweled  compensation  balance,  double  huDtlngr  ca§e,  genuine  pold- 
laid  and  handsomely  engraved.  Each  watch  is  thoroughly  timed, 
tested  and  regulated,  before  leaving  the  factory  and  both  the  case 
aiid  movement  are  gnaranleed  for  26  years. 

Clipoutthls  advertisement  and  mail  it  to  us  to-day  with  your 
name,  postofllce  address  and  nearest  express  office.  Tell  us  whether 
you  want  a  lady's  or  gent's  watch  and  we  will  send  the  watch  to  your 
express  office  at  once.  If  Itsallsfles  you,  after  a  careful  examination, 
pay  the  express  agent  85.45  and  express  charges  and  the  watch  la 
jours,  but  If  it  doesn't  please  you  return  It  to  us  at  our  expense. 

A  25-Tear  Guarantee  will  be  placed  in  the  front  case  of  the  watch  we 
send  you  and  to  the  first  10,000  customers  we  will  send  a  beauMful 
gold-iald  watch  chain.  Free.  Wc  refer  to  the  First  National  Bank  of 
Chicago,  Capital  810,000,000. 

NATIONAL  CONSOLIDATED  WATCH  CO. 

Dept.  422,  CHICAGO 


Mention  Technical  World  Magazine 


u80 


THE   TECHXICAL    WORLD  MAGAZINE 


is  without  any  influence  on  them.  An- 
otlier  remarkable  feature  is  that  a  special 
personal  aptitude  or  nervous  susceptibil- 
ity seems  to  be  required  for  handling 
these  mysterious  rods,  and  this  would  ac- 
count for  the  negative  results  obtained  by 
previous  experimenters. 

The  accompanying  piiotograph  shows 


Diagram  iLLUbXRATiNG  Method  of  Locating 
Underground  Springs. 


Mr.  Passehl  while  searching  for  artesian 
water  with  the  aid  of  fork-shaped  wil- 
low-rods, the  fork  pointing  upwards. 
Whenever  the  ground  traversed  contains 
a  spring,  the  fork  will  drop  somewhat ; 
and  as  soon  as  the  operator  has  come  to 
the  place  under  which  the  spring  is  situ- 
ated, it  will  suddenly  point  downwards. 
After  finding  out  the  position  of  the 
spring,  its  depth  below  the  ground  can 
be  calculated.  In  order  to  understand 
this,  it  should  be  mentioned  that  the  ef- 
fect exerted  on  the  rod  is  ascribed  to 
some  kind  of  unknown-  radiation  given 
off  by  the  spring.  Whether  this  radia- 
tion is  connected  in  any  way  with  such 
kinds  of  rays  as  have  been  discovered 
by  modern  science,  we  are  as  yet  unable 
to  ascertain.  Anyhow  it  has  been  found 
that  each  spring,  in  addition  to  the- ver- 
tical radiation,  gives  oft'  two  well-de- 
fined oblique  rays.  After  first  ascertain- 
ing the  direction  and  center  of  the  flow 
(corresponding  to  the  maxinuim  re- 
sponse of  the  fork) — namelv  the  point 
D  (Fig.  2)— the  depth  D  C 'is  found  by 
walking  from  A'  or  Y  at  right  angles  to 
the  direction  of  the  flow  when  at  A  or  B 
a  response  is  observed,  which  however 
ceases  as  soon  as  the  position  of  the  op- 
erator is  altered  even  by  one  step  to  the 
left  or  right.     After  measuring  by  means 


of  a  tape  the  distance  .i  D,  the  point  B 
will  be  obtained  symmetrically  with  re- 
gard to  A,  and  the  divining  rod  will  show 
there  exactly  the  same  behavior  as  at  the 
point  A.  The  distance  from  A  to  B  will 
be  equal  to  the  depth  of  the  spring. 

A  scientific  ex]ilanation  of  this  curious 
phenomenon  will  no  doubt  be  found  some 
day  by  scientific  investigation ;  in  the 
meantime  the  practical  utility  of  "divin  • 
ing  rods"  should  not  be  underrated,  the 
more  so  as  they  seem  even  to  respond  to 
underground  veins  of  gold  and  other 
metals. 

A  Swiss  engineer,  Mr.  Adolf  Schmid, 
has  quite  recently  invented  a  less  primi- 
tive instrument  than  the  divining  rod, 
intended  for  the  same  purpose,  and  com- 
prising a  convenient  combination  of  a 
magnetic  needle  and  a  coil  arranged  in 
the  magnetic  meridian.  Whenever  this 
instrument  (patents  for  which  have  been 
ol)tained  in  several  countries)  is  placed 
above  a  spring,  the  neetlle  will  begin  per- 
forming more  or  less  rapid  but  rather 
livclv  oscillations. 


■■y '  ^; 


ScEiMin  1:lkctkical  Di\inini:,  AriAi^ATi-s. 

In  contrast  with  the  divining  rod, 
which  does  not  seem  to  work  except  in 
the  hands  of  those  endowed  with  a  spe- 
cial susceptibility,  this  instrument  can 
be  used  with  the  same  success  by  every- 
bodv. 
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SITUATIONS  VACANT 

GOOD  SALESMAN  WANTED  for  pat- 
ented specialty  selling  for  $50  and  $75,  needed 
in  all  manufacturing  plants.  May  devote  en- 
tire time,  or  sell  a  side  line.  Some  of  our 
representatives  average  $15  a  day.  Some  more. 
Write  at  once  to  Power  Speci.\lty  Co.,  Ar- 
cade  BIdg.,   Detroit,   i\Iich. 

SITUATIONS    WANTED 

W.\NTEii — Situatinn,  liy  Engineer  experienced 
in  Corliss,  High-Speed,  and  Generators,  and 
also  Steam  Fitting.  Address  Technical  World 
Magazine,  No.  513. 

Wanted — Agency  for  some  modern  building 
improvement,  fireproof  material,  means  of  pre- 
venting fire,  etc.,  by  gentleman  who  has  suf- 
fered in  the  San  Francisco  Calamity.  Those 
manufacturing  any  such  appliances  will  confer 
a  favor  by  writing  Dr.  G.  V.\n  D.avis.  Emer- 
gency Camp,  Presidio,  San  Francisco,  Cali- 
fornia. 

V» 

Trigonometry  Simplified.  50c.  Cement 
Workers'  Hand  Book,  SOc.  Journal  Diction- 
ary &  Bookkeepers'  Proof  Book,  $2.00.  Bright 
Ideas  for  Entertainments,  50c.  N.\tion.\l 
Book  Co.,  408  Park  Bldg.,  Cleveland,  O. 

Wanted — Position  in  electrical  plant  by 
young  man  22  years  of  age.  employed  at  pres- 
ent as  lineman.  Will  start  on  small  salary  if 
work  offers  chance  for  advancement.  Address 
Technical  IVurld  Magazine,  No.  512. 

*>* 

Wanted — Young  man.  25  years  of  age,  wants 
position  in  electrical  work.  Has  had  some  ex- 
perience with  telephones.  Address  Technical 
World  Magazine,  No.  510. 

Wanted — Position  with  surveying  party,  by 
young  man  27  years  old,  at  present  county 
survevor.  One  and  a-half  years'  experience. 
Salary  desired  $50.00  per  month  and  expenses. 
Address   Technical  World  Magazine,  No.  511. 

Wanted — Young  man  24  years  of  age  wants 
position  where  he  can  go  on  the  road  for  large 
company.  Salary  not  all  important.  Has  had 
five  years'  experience  with  ste;im  machinery. 
Address   Technical  ll'orld  Magazine,  No.  498. 

Wanted — Position  as  Superintendent  or 
Chief  Engineer  of  Electric  Street  Railway  and 
Power  Company.  32  years  old ;  14  years'  ex- 
perience with  electrical  macliinery.  Address 
Technical  World  Magazine.  No.  499. 


Wanted— Position  in  Mechanical-Electrical 
l)iie.  F'ivc  years'  experience  in  electrical  work, 
and  at  present  holds  position  of  Chief  Elec- 
trician. A.ge  2^.  Address  Technical  World 
Magazine.  No.  SCO. 


Wanted — Position  as  dynamo  or  motor 
tender  by  young  man.  Low  salary  to  start,  if 
good  opportunity  is  offered.  Address  Tech- 
nical World  Magazine,  No.  501. 


Wanted— Position  in  drafting  room  of  large 
company,  by  young  man  24  years  of  age.  Has 
had  four  years'  mill  experience.  Desires  place 
where  there  is  good  opportunity  for  betterment. 
Salary  $50  to  $60  to  start.  Address  Technical 
World  Magazine,  No.  502. 


Wanted — Experienced  machinist,  especially 
in  mill  and  factory  repairs,  wants  position  as 
nia'-ter  machinist  in  factory  or  rolling  mill. 
38  years  of  age;  20  years'  experience  in  this 
hue.  Salary  desired  $100  per  month.  Address 
Technical   World  Magazine,  No.   503. 


Wanted — Position  along  engineering  lines 
by  young  man  31  years  of  age,  employed  at 
present,  but  wants  to  get  into  work  that  he 
likes.  Address  Technical  World  Magazine 
No.  504. 


Wanted — Position  by  young  man  18  years 
old, 'with  three  years'  experience  in  electric 
ligliting  work.  Salary  wanted  $15  per  week. 
Address   Technical  World  Magazine,  No.  506. 


Wanted — Position  by  young  man  18  years 
old  as  oiler  or  similar  work  where  he  may 
gain  experience.  Address  Technical  World 
Magazine,  No.  507. 


Wanted— Position  as  draftsman  or  tracer. 
Will  start  low  if  position  offers  good  oppor- 
tunities. Age  24  years.  Address  Technical 
World  Magazine,  No.  514. 


Wanted — Young  man  25  years  of  age  wants 
position  as  Stationary  Engineer  in  plant  of 
about  300  to  500  H.  P.  Three  years'  experience 
as  engineer.  Understands  steam  engine  indi- 
cators. Salary  desired  $75.00  per  month.  Ad- 
dress  Technical  World  Magazine,  No.  SIS. 
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NORTH    FRONT   OF   TREASURY    BUILDING    PARTLY    CLEANF,D. 
J.  F.  Bruce,  Inventor  of  Detergent,  in  front  uf  Fountain. 
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Cleaning  the  U.  S.  Treasury 

Uncle  Sam's  Great  Treasure-House  Is  Treated  for  Its  Complexion 


By  HY.  E.  CHANDLEE 


THE  Treasury  Department  lias 
l]ccn  cleaned — not  of  fi^-urative 
tilth  in  the  form  of  graft,  hy 
(he  hand  of  the  Keep  Conimis- 
sicin.  Init  of  actual  dirt  by  a  force  of 
workmen  who  for  several  weeks  were 
Inisily  encjag'ed  in  removing'  the  stains 
of  time  and  weatlier  which  for  many 
\cars  defaceil  the  massive  walls  and  l<iftv 
ciilumn.s  (il  the  huge  huilding  wherein  are 
kept  the  surplus  millions  of  Uncle  Sam's 
treasury.  For  many  years  the  Treasury 
r.uilding  sldiicl,  a  somlier  pile,  at  the  head 
I  if  lower  1  V'unsvlvania  Avenue,  the 
cheerless  drali  n\  its  dull  exterior  mottled 
and  strtaked  hy  the  st(jrms  and  sunshine 
of  many  \ears.  During  the  last  fall,  how- 
ever, a  force  of  men  were  put  to  work  on 
the  bru'lding  with  a  powerful  detergent, 
with  which  the  entire  surface  was  treat- 
ed :  and  as  a  result  it  now  stands  forth  in 


its  original  wliiteness.  So  efficient  was 
the  treatment,  that  many  received  the 
shocking  impression  that  the  building- 
was  being  whitewashed. 

The  detergent  referred  to  is  a  liqmd 
com]iound  discovered  by  J.  F.  Bruce,  of 
Washington,  D.  C,  and  is  the  result  of 
several  years  of  careful  experimenting. 
Having  been  a  stone-mason  since  boy- 
hood, Bruce  was  long  ago  impressed  with 
the  great  demand  for  some  efficient  stone 
cleaner  which  could  be  produccfl  at  low 
cost,  and  which  could  be  a|)])lied  in  such 
a  way  as  to  make  the  cleaning  of  a  l)uild- 
ing  possilile  at  a  comparatively  low- 
figure.  Accordingly  he  began,  a  few 
years  ago,  a  series  of  experiments  in  the 
profluction  of  detergents,  and  met  with 
gratifying  success  in  the  discovery  of  the 
])resent  compound  about  two  years  ago. 
At  that  time  he  visited  the  Treasurv  De- 
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»^WncRt 

tJVIONEY 
GOES 


80  per  cent,  of  the  furnace  heat 
goes  up  the  chimney;  $80  out 
of  every  100  in  the  coal  bill. 
Moral:  Save  coal  by  building 
warm  houses.  The  waste  of 
one  winter  in  a  cold  house  would 
pay  for  enough 

Cabot's 
Sheathing  "Quilt" 

to  make  it  almost  cold-proof  for 
all  time.  Saves  money,  makes 
comfort  and  preserves  health. 
Better  and  cheaper  than  back- 
plastering.  Rctneniber  the  coal 
bill  when  you  build. 

*.\   *      *  Send  for  sample  and  prices. 

SAMUEL  CABOT,   Sole  Manufacturer 

133  Milk   Street.  BOSTON.   MASS. 

Agents  at  all  Central  Points 


i^S 


Clipper  Lawn  Mower  Co. 

DIXON.    ILL. 


Manufactiirirs  of 
HANB  m  PO.VT 
MOWERS.  Also  MAR- 
INE GASOlliVE  EN- 
GINES, 2  to  8  B.  P 


THE    MOWEa 

Ttiat  will  kill  all  the  weeds  in  your  lawns.    It 

you  keep  the  weeds  cut  so  they  do  not  go  to  seed,  and 
cut  your  grass  without  breaking  the  small  feeders  of 
roots,  the  grass  will  become  thick  and  the  weeds  will 
disappear.    The  CLIPPER  will  do  it. 

Please  send  Draft  or  Money  Order  or  Registered  Letter 


The  Coal  StriRe 

makes  it  extremely  essential  for 
the  greatest  economy  to  be  used 
in  the  boiler  room. 
d.  This  economy  is  just  as  essential 
at  any  other  time  but  it  necessarily 
appears  greater  at  a  time  when 
coal  is  scarce. 


The  American  Combined 
Pressure  and  Recording  Gauge 

keeps  tabs  on  the  boiler  room  and 
furnishes  you  an  accurate  record 
of  your  steam  pressure  for  each 
twenty-four  hours  of  the  day  and 
night.  C  It  will  save  its  own  cost 
in   a  few  weeks.       ::       ::       ::       :: 


Special  Circular  3-T  gives  full 
description    and    details. 

American  Steam  Gauge 
and  Valve  Mfg.  Co. 

New  York  Boston,  Mass.  Chicago 

Atlanta         San  Francisco 


Mention  Technical  World  Magazine 


584 


THE   TECHNICAL    WORLD   MAGAZINE 


partment,  seeking  permission  to  try  his 
composition  on  the  greatly  discolored 
stones  of  that  building  ;  and,  after  consid- 
erable difficulty,  was  allowed  to  clean  a 
single  stone  in  one  of  the  areas  at  the 
West  front  of  the  building.  This  block 
of  granite  was  so  discolored  as  to  be 
almost  black,  but  upon  the  application 
of  the  cleaner,  quickly  regained  its  orig- 
inal color.  The  effect  of  the  compound 
was  so  startling,  that  those  in  charge  of 
the  building  feared  injury  to  the  stones 
through  the  action  of  the  liquid,  and 
Bruce  was  restrained  from  further  ex- 
periments on  the  stonework. 

Shortly  after  this  occurrence,  the 
Treasury  was  subjected  to  a  sand-blast 
treatment,  in  an  effort  to  clean  it,  but 
with  little  effect.  Meanwhile  liruce  se- 
cured a  contract  to  clean  the  granite  base 
of  the  railing  surrounding  the  New  Wil- 
lard  Hotel  at  \\  ashington,  and  afterward 
presented  to  the  Treasury  Department 
another  application  for  a  contract  to  clean 
the  building,  calling  attention  to  his  work 
on  the  hotel  as  evidence  of  his  claim  that 
the  detergent  contained  no  ingredients 
injurious  to  the  stone.  After  carefully 
considering  the  matter,  the  Treasury  De- 
partment rewarded  him  with  a  contract 
to  renovate  the  entire  building,  and  work 
was  immediately  commenced. 

Many  of  the  large  columns  had  be- 
come so  discolored  as  to  resemble  bronze 
more  nearly  than  granite,  and  the  greater 


part  of  the  building  presented  a  dull  ap- 
pearance, in  startling  contrast  to  its  near 
and  spotless  neighbor,  the  White  House. 
As  soon  as  Bruce's  workmen  began  on 
the  structure,  these  stains  began  to  dis- 
appear rapidly.  Column  after  column 
stood  again  in  snowy  whiteness ;  and  the 
entire  building  seemed  to  be  putting  on, 
liy  degrees,  a  robe  of  white.  The  work 
has  been  but  lately  completed,  and  the 
Treasury  appears  as  an  entirely  new 
structure,  except  on  the  East  front,  where 
the  pillars  of  the  colonnade  are  of  dull 
sandstone,  upon  which  the  cleaner  can 
have  little  or  no  effect. 

The  liquid  is  applied  with  wdTitewash 
brushes  by  men  working  from  suspended 
scaffolds,  and  the  stone  is  then  flushed 
off  with  water  from  a  hose.  When  the 
water  strikes  the  treated  stone,  the  stains 
disappear  as  if  by  magic.  Very  little 
rubl)ing  is  necessary,  except  on  greatly 
discolored  surfaces. 

The  cleaner,  of  course,  has  practically 
no  effect  on  porous  stones,  as  their  dis- 
coloration always  extends  far  below  the 
surface.  Contrary  to  what  might  be  ex- 
pected, the  cleaner  has  no  injurious  effect 
upon  paint  or  varnish.  Discolored  wood- 
work may  be  cleaned  with  it,  as  well  as 
stone. 

The  formula  of  the  cleaner  is  being 
kept  a  secret,  pending  the  issuance  of 
I'nited  States  and  foreign  patents,  but 
is  known  to  be  of  an  acetous  nature. 
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SHIPPED  YOU  FREE 


FOR    INSPECTION 


THE  ITHACA  HALL  CLOCK 

ALL    CHARGES   PREPAID 

We  will  ship  this  clock  direct  from  our  factory  to  you  upon  receipt  of  your  request  for   same. 
We  prepay  all  charges.     Give  it  a  thorough  test  as  a  timepiece.     If  it  is  not  what  you  expected  or  as 

represented,  ship  it  back  to  us,  charges  collect 
'       -         II)     •        ■ 


GET  INTO  BUSINESS 

Take  advantage  of  the  reigning  fashion  among 
the  best  people  in  the  large  cities  of  having  the 
family  name  on  an  Engraved  Silver  Name  Plate 
on  the  front  door,  and  secure  exclusive  control  of 
a  town  or  a  county  for  Engraved  Silver  Name  and 

Number  lic»nr  i'liitos.  writ*  today  lor  full  cIzl-  i  eprotluctfons  i>f 
New  Mtnhod  Knirrnved  Sliver  Name  and  Niiiiiher  l>oor  Hiiti-s. 
They  nre  of  iHTfts-t  dt-wltm  arul  the  enirrnvinir  Is  deeper  mui  bet- 
ter than  has  ever  been  done  before.  They  wear  fort-ver.  Noth- 
ing so  poimlar  l'""**  '^'^♦-'r  been  <jirered  the  publle.  Terrltorj-  Is 
belntf  rapldlv  awarded.  Write  for  your  choie©  of  tenitory  and 
completti  MelUii^  innlructlniis  today.  Active  and  inlellinent 
agent-"  itre  making  from  81.00  an  hour  up  during  the  time  they 
work,  ami  where  our  representatives  are  employing  subaKents 
In  addition,  their  Inrome  is  both  large  and  steady.  All  Intorm- 
fttloii  will  be  mailed  yon  on  receipt  of  your  iMjslal  card  re'iucst. 

NEW  METHOD  CO.,  5777    Prairie   Ave.,   Chicago 


LIQUID  COURT  PLASTER 

itnTii'-'ii.tU;!y    dn-rs,    f..rmin.:  .1   tMii-h,    trniispArent.  \v,it.-r]>r' 

oatiiii;.  "New-Skin"  heals  Cuts,  Abrasions,  Hang-Nails, 
Chapped  and  Split  Lips  or  Fingers,  Burns.  Blisters,  etc  In- 
stantly relieves  Chilblains.  Frosted  Ears.  Stings  of  Insects, 
Chaled  or  Blistered  Feet.  Callous  Spots,  etc..  etc. 

A  .  ..:itin  '  i.n  th'*  s.Misitive  parts  will  protr.  t  thefeot  frnni  licinp 
hil.J    „r    hlistcr.;.)   by   new    or  heavy    shoos.       MECHANICS. 

SPORTSMEN,  BICYCLISTS,  GOLFERS,  in  fart  all  .1  us.  ate 
liable  to  bruise,  scratch  or  scrape  otir  skin.  "NEW-SKIN  '  u  ill 
heal  these  injuries,  will  not  wash  Off,  an<l  after  it  is  applied  the 
injury  is  forgotten  as  "NEW-SKIN"  makes  a  temporary  new 
skin  until  the  broken  skin  is  healerl  under  it.  "Paint  It  with 
"New-Skin"  and  forget  it"  is  literally  true. 

lAITlllN:nK  in'dltNTCK  our  elniiii»  for  "NEW-SKIN".  No  one 
truara  it.'es!)til)stitut.->  or  imitations  tnulititr  on  our  reputation,  and 
the  tfuantntee  of  an  imitator  would  Ijo  worthless  any  way. 

»LW»YS    INSIST    ON    GETTING    "NEW-SKIN". 
.Sample  size,  lOe,     Family  size  (like  ilitistrationt.  ar»c.    Two  ounee 
bottles  ifor  sur(reo"i«and  bos['itals).  .'jOe. 
*T  THFt  DRItitilsTH.  or  we  will  mail  a  iiackagc  anywhere  in  the 
,1  Stat' s.. 11  r iptofpri  e 

-         •■         100 

Church  Street,  New  York. 


1    tilled  ^lat's  oil   rei'eipi  oi  pri    e 

Douglas  Mfg.  Co.  r.f.°^ 


use,  it  proves  satisfac- 
tory, remit  us  its  price, 
S2!),.50.  If  you  want 
the  clock,  and  are  un- 
able to  remit  the  entire 
amount  in  one  pay- 
ment, send  us  $8.  and 
S3  per  mouth  for  eight 
months. 

This  beautiful  Colo- 
nial timepiece,  exactly 
like  photograph,  cannot 
be  duplicated  elsewhere 
for    several   times    the 
price   we   ask.     We 
eliminate  the  profits  of 
salesmen,  jobbers   and 
retailers,  and  deliver  it  to 
\ou,  prepaid,  at  the  rock- 
ottom  price  of  $2i).5(l  in 
one    payment,    or    $32.00 
in  nine  payments. 

Description 

Constructed  of  polished 
lierry.  mahocanized,  or  pol- 
hed,  selected  oak. 

sl/.H    Height  7)<;  feet.    Weight  1.50 
pounds. 

ItslllKJlTS— Ktniscan  ornaments, 
sol  it!  east  brass,  polished.  Top 
ornaments,  brass  anil  silver, 
ran  be  furnished  without  orna- 
ments If  desired. 

(  KTSTALS  -  Both    doom    tVeneh 
extra   heavy,  polished    beveletl 
rystals. 

Iini.— 12>i  In.    square,    blaek 
.\rablc     tlgures     on     eream 
^trouml,  comei-s  rhth  crim- 
son.   Illuminated    by    neat 
gold  scrolls. 
JIOVKMKST— ElBhl>Kiay.        J'ol- 
Islied-brass    visible     itendii 
liiin.    Strikes  liotii  s  and  half 
hours    on    soft-toned    yotiy. 
Klr.st-ela.ss;  accurate, 
tluaranteed  to  keep  perfect 
time.    State  If  oak  or  inahog- 
fttilzed  cherry  Is  wanted. 

If  you  would  eonsliler  the 
pureliase  of  this  clock,  write 
us  imiiiedjatel.v.  retiuestlnn  us 
to  forward  It  to  you,  (m-  of 
idl  rlinrco.,  for  ItiMpertloii,  ae- 
eordliiK  to  above  terms. 

The  Ithaca  Calendar  Clock  Co. 

Dept.  7,  ITHACA,  N.  Y.     Estobiished  1865 

Makers  of  the 

•world-rciioivncd  /thatu   Calendar  CiocAs 

If  interested  in  calendar  clocks,  send  for  catalo^riie. 
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Ne'w  Wireless  System 

TIIF,    eminent    German     electrical     engineer, 
llerr  Ruhmer.  has  invented  a  new  system 
of    wireless    telegrapliy,    which    is    claimed 
to  have  the  advantages  of  cheapness,  reliahility, 
and  secrecy. 

The  sending  device  includes  a  larger  par- 
aholic  rellector,  in  the  center  of  which  is  an 
arc  light ;  and  the  receiver  is  another  rellector. 
which  catches  the  luminous  rays  and  concen- 
trates them  again,  throwing  them  upon  a 
seleniimi  cell.  The  oscillations  in  the  rays 
produce  in  this  cell  variations  of  resistance, 
resulting  in  a  humming  noise  in  the  receiving 
lelei)liones  to  which  the  cell  is  connected.  This 
humming  is  cut  hy  the  Morse  key  into  the 
long  and  short  signals  of  the  Morse  code.  The 
apparatus  is  a\ailahle,  of  course,  only  for 
trausnussion   over   >lKirt   ilistances. 


World's  Largest  Picture 

A  FRENCH  artist.  M.  Rnnssd  Geo,  has 
completed  the  largest  picture  ever 
painted.  It  measures  exactly  807  square 
feet,  llie  artist  had  to  beg  the  loan  of  a  studiri 
of  suitable  size  from  the  State;  and  he  and 
his  easels,  some  20  feet  high,  were  accommo- 
dated in  the  Galerie  des  iSIachines.  the  lar.gest 
one-spanned  building  in  the  world.  The  pict- 
ure represents  the  Paris  crowd  in  1789  rush- 
ing to  the  Hotel  de  Ville.  led  by  Lafayette, 
after  the  taking  of  the  Bastile.  anil  contams 
over  1.000  life-size  figures.  It  will  lie  hung  in 
the  tnwn  hall   of  l\rv.  near   Pans. 


hunted  both  in  season  and  out  of  season  to 
such  an  extent  that  they  are  now  threatened 
with  extinction.  They  are  captured  in  various 
ways ;  but  the  most  common  method  is  to  hunt 
them  with  do.gs.  the  fox  terrier  Iieing  the  most 
useful  and  skillful  for  this  purpose. 

The  shipping  season  covers  the  months  of 
J.anuary  and  July ;  and  the  product  both  of 
Chile  and  of  Bolivia,  is  exported  mainly  from 
the  port  of  Coquinibo,  Chile.  From  this  port, 
1-14,000  skins  were  shipped  last  year,  the  ma- 
jority of  which  came  to  the  United  States,  the 
prices  realized  being  almost  double  those  paid 
the  year  previous, 

,\  protective  law  establishing  a  close  ■  sea- 
son was  passed  at  the  last  session  of  the 
Chilean  Congress;  but  on  account  of  the  nat- 
ural habitat  of  the  chinchilla  in  the  wilds  of 
the  lofty  Andes  mountains,  it  is  difficult  to 
detect  and  convict  violators  of  the  law.  It 
Seems  probable  that  this  valuable  fur-produc- 
ing animal  is  destined  to  early  extinction. 


Strength  of  Hair 

BLACK  hair  is  stronger  than  golden  tresses, 
and  will  sustain  almost  double  the  weight. 
Recently  a  scientist  found,  by  experiment, 
that  it  is  possible  to  susjiend  a  weight  of  4 
ounces  by  a  single  hair,  providing  the  hair  be 
black.  Blonde  hair  will  give  way  at  weights 
varying  according  to  the  tint.  .A  yellow  hair 
will  scarcely  support  two  ounces,  a  brown  will 
hold  up  three  without  breaking,  while  one 
nf  .1  xery  dark  brown  will  sustain  an  addition.il 
h.ilf-ounce. 


Chinchilla  Skins 

THE    chinchilla,    so    much     prized    for     its 
beautiful,    silken,   light-gray    fur,    is    found 
only  in  the  Cordillera  ranges  of  the  Andes 
in    Bolivia   and   Chile.      It   is   a    small    animal 
which  burrows  m  the  ground,  and  in  appear- 
ance somewhat  resembles  a  rat. 

In   recent   years   so  great   has   been    the   de- 
mand for  this  fur,  that  the  animals  have  been 

(SSe) 


World's  Oldest  Ruins 

THE  oldest  architectural  ruins  in  the  world 
are  believed  to  be  the  rock-cut  temiiles 
at  Ipsampool,  on  the  left  bank  of  the  Nile, 
in  Nubia,  The  largest  of  these  ancient  temples 
contains  fourteen  apartments  hewn  out  of  solid 
stone.  The  ruins  are  supposed  to  be  4.01)0 
years  old. 
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"MR.  INVENTOR 


» 


OUR    BUSINESS   IS  TO 


Perfect,  Develop  and  Manufacture 

VOUR  INVENTION.  ALL  MODERN  FACILITIES 
ARE  OURS,  AND  WE  ARE  AT  YOUR  SERVICE. 
WE   EMPLOY    EXPERT    MECHANICS    ON  :         I 

Specialties,  Dies,  Punch  Work  and  Models 

LEND  US  YOUR  DRAWING  OR  MODEL.  AND 
WE    WILL    SUBMIT    OUR    LOWEST    PRICE 

MONARCH   TOOL   COMPANY 

122  Opera  Place,  CINCINNATI,  O. 


LOOK    FOR  THE 

.BLUE 

isiGN 


'INTHE  HARDWARE 


IT  STANDS  FOR 


QUALITY   IN  TOOLS 


^^QUALITY  WILL  TELL" 

MILLERS  FALLS  COMPANY 


Which  explains  why  STAR  HACK  SAW  BL4DES 

are  so  exceedingly  popular  everywhere. 
We  do  not  pretend  that  they  are  as  low  in 
price  as  other  brands  in  market,  but  do 
claim  that  they  are  by  far  the  most  econom- 
ical of  any  to  use.  You  will  get  a  Int  of  value 
for  your  money  when  yu  buy  STAR  SAuS. 

No.  28  Warren  Street,    NEW  YORK 


BEND  YOUR  EYES^ 

with  EYE  BENDER  S  that  BEND 

It  you  want  to  know  more  about  thorouch- 
ly  flrwt-clasB  Hand  Bendinff  Tools  and  wliat 
they  will  do  for  yon.'how  much  you  can  sa-e 
In  both  timt  and  labor,  write  us  for  circulars 
and  terniy. 

ESTEP  a  DOLAN,  Sandwich,  111. 

Chas.  Churchill  &  Co.,  Ltd.,  London,  Eng. 


EYE    BENDERS 


We  make  hund  power  benders 
for  forming:  eyes  from  stock 
Vi  inch  thick  and  under. 
Any  size  eye  7  inches  outside 
diameter  and  under. 

WALLACE  SUPPLY  CO. 

91l»  (isrden  ('i(j-  Itlock,       Chicago,  111. 


are  the  standard  for  accuracy,  workmanship,  design  and 
finish.      Whether  you  use  tools  to  earn  your  daily  bread 

or  for  amusement  and  relaxation  from   a  different  vocation,   it   pays  to  use  GOOD   tools. 

You  can  get  a  better  quality  of  bread  and  a  good  deal  more  pleasure.      Use  Starrett  Tools. 

Send  for  Catalogue  No.  17G.     176  pages,  illustrated,  free 

THE  L.  S.  STARRETT  CO.       Athol,  Mass,  U.  S.  A. 


Sebastian  Lathes  are  Good  Lathes 

Catalogue  Free      Sizes,  0  to  2 1  Inches 

Our  engine  lathes  are  provided  with  both  screw  and  rod  feeda  ae  well  as  power  cross  feed. 
Gears  to  cut  all  standard  threads  from  5  to  36  are  furnished.  Steady  and  follower  rests, 
large  and  small  face  plates  and  countershaft  go  with  each  Lathe. 

Foot  Lathes,  Tools  and  Supplies 


Sebastian  Lathe  Company 


103-105   Culvert   St. 
CINCINNATI,    OHIO. 


A  Short  Cut 


IF   YOU   WANT   TO 
BUY  A    MACHINE— 


Engine,  Boiler,  Power  Equipment,  Electrical,  Steam,  Pneu- 
matic, or  any  other  Machinery — iinything  in  the  Machine 
/y«t— TELL  VS  what  you  want  and  we  will  see  that  you  get 
full  descriptions,  prices,  catalogs,  etc.,  from  all  first-class 
manufacturers.     No  charge  /or  this  service. 

MODERX    MACHINERY    DAILY    NEWS 

Security  Bldg.,  Suite  1308  Chicago 


HOW   TO    BREATHE 

Health     Strength   and   Endurance 

111.        I  Muscle  Ciilturo,  the  most  In- 

t     f  I       k  e\  IT  puhli^l.ed  on  the  vital 

t    t  Breathingand  Excercise 

I  ^e       \    llv  illustrated.    200.000  already 

II  Corre  t  and  incorrect  breathing  de- 
r  bed   tj    dla^'rams,  etc,    Bool:  sent  on 

re  elpt  of  10      nlB. 

P   von  BOECKMANN,  R..  S. 

J4{    Brl  t    I    B     Idlni;,   :>0U   oth    K\t-.,   Nt>tT   York 
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Machinery  in  Peru 

THE  preference  shown  in  the  South  Amer- 
ican Republics  in  general  for  products  of 
European    rather    than     American     manu- 
facture, has  long  been  well  known.     It  is  not 
over-difficult  to  see  why  this  is  the  case,  and 
to  locate  the  causes  that  have  given   Europe 


M.    CONSTANTINI    AND    HiS    MOTOR-SkATES. 

The  inventor  is  wearing:  the  operating  belt  with  fuel  tank. 

by  far  the  greatest  share  in  the  trade  of  these 
countries. 

lliey  are.  in  the  first  place,  the  lack  of  direct 
shipping  facilities  and  the  high  freight  rates 
between  North  and  South  American  ports ; 
and  in  the  second  place,  to  what  may  seem 
an  amazing  deficiency  in  business  foresight  on 
the  part  of  Americans,  who  fall  far  behind 
their  European  competitors  in  studying  and 
in  making  effort  to  meet  the  conditions  of  the 
local  demand.  As  a  significant  instance  of 
this,  we  may  mention  the  traffic  in  traction 
and  plowing  engines.  The  American  goods 
are  excellent  in  themselves,  but  have  one  de- 
fect in  Peru,  wliere  fuel  is  both  scarce  and 
expensive.     They   are   almost   invariably  made 


high-pressure  instead  of  compound  (that  is 
both  high  and  low).  The  first  cost  of  a  com- 
pound-pressure engine,  it  is  true,  may  be 
greater,  but  in  Peru  the  great  economy  in 
working  e.xpenses  more  than  compensates  for 
that.  If  some  of  the  American  makers  would 
take  note  of  this  and  act  accordingly,  a  much 
larger  business  would  be  done.  The  extension 
of  a  credit  system  would  also  have  important 
results. 


Germany's  Drink  Bill 

THE  money  spent  in  Germany  on  drink  is 
tliree  times  the  cost  of  the  army  and 
navy  together,  and  more  than  seven  times 
the  cost  of  their  primary  education.  Its  amount 
is  almost  equal  to  that  of  the  German  national 
debt ;  and  so  the  German  people,  by  leaving 
off  drink  for  a  year  and  a  month,  could  pay 
off  the  whole  debt. 


Vegetable  Soap 

ARRANGEJilENTS  have  been  made  in  Al- 
geria to  manufacture  soap  on  a  large  scale 
from  the  fruit  of  the  Safindtis  utilis,  a 
tree  growing  in  that  country.  Japan,  China, 
and  India.  This  fruit,  smooth  and  round, 
about  tlie  size  of  a  horse  chestnut,  has  a  dark 
inner  part  ancf  an  oily  kernel.  By  the  use  of 
water  or  alcohol,  its  saponaceous  constituents 
can  be  extracted,  and  a  product  manufactured 
free  from  alkaline  properties. 

The  tree  bears  fruit  in  its  si.xth  year,  yield- 
ing from  55  to  220  pounds.  This  fruit  can  be 
harvested  easily  in  the  fall. 

^• 

Automobile  Skates 

THE  accompanying  illustration  is  a  photo 
graph  of  j\Ir.  Alfonso  Constantini,  an 
Italian  li'ing  in  Paris,  and  a  pair  of  the 
automobile  skates  of  his  invention,  which  at- 
tracted much  attention  at  the  last  Paris  Salon. 

Each  skate  has  four  8-inch  wheels,  operated 
by  an  air-cooled  motor  of  1^2  horse-power. 
The  gasoline  tank — holding  about  a  pint  and 
a-half,  sufficient  for  a  m  of  46  miles — is  car- 
ried on  a  belt  around  the  skater's  waist;  and 
to  it  are  attached  the  ignition  battery,  the 
throttle  lever,  and  the  spark  control. 

A  speed  of  31  miles  an  hour,  it  is  said,  can 
be  attained ;  but  the  operator,  with  his  left 
hand  on  the  throttle  lever,  is  able  to  regulate 
the  speed  from  3  miles  an  hour  up.  He  can 
also  climb  hills  of  moderate  steepness. 

Skates  with  less  powerful  motors  are  now 
being  built. 


Japan's  Greatest  Industry 

THE   greatest   industry   in   Japan    is   textile, 
there  being  some  4.537  factories  of  vari- 
ous sizes  engaged  in  this  trade,  the  ma- 
jority  being   centered    in    and    around    Osaka. 
These  are  mostly  worked  by  steam  power. 
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A    DEFINITION 

GREENAWAY   STEAM   TRAP 

SYNONYMOUS  with  STEAM  PLANT  ECONOMY 
Authorities  prefer  the  former.  Send  for  Cataloeue 


THE  GREENAWAY  COMPANY, 


ill  I'-Ilt  Ui.ll 


l-llll.vlil  1.1-llU 


lll^lKIltr,    •     >1MM. 


JEFFREY  LOCOMOTIVES 

HAUL    THE     WORLD'S     COAL 


JEFFREY    5    Ton    Single    End    Control 

ELECTRIC  LOCOMOTIVE 


Catalopues  free  on  MinlnK,  Kteratlng,  Conveying, 
COdl    Crushing,    ScrecnlnK,    Washing,     Drilling. 


THE    JEFFREY     MFG.    COMPANY 

COLUMBUS.    OHIO.    U.  S.  A. 


Nt'w  York. 
Chl.-iiK<J. 


fit  Lonla. 
Denver. 


INSURE*   PERFECT  LUBBICATION 
TO  ALL  BEARINSSWHEN  PROpEWLT  ATTACHEO, 
OWINS  TO  THE  CONSTRUCTIljN  OF  LUNKtN- 
HEIMER  SENTINEL  OIL  CUPS.WHtMPl.ACED 
ON  J»RINO   MtCHIHERY    WILL  NOT   SWAME   TO 
PIECES.OFTEN   THE   CASE  WITH  OTHERS. 
ANOTHER   ADVANTAGE   IT  HA  J  IS  THAT,  WHEN 
Set  TO  FEED  A  CERTAIN  AMOUNT  OF  OIL. IT 
WILL  HOLD  UP   ITS  RATE  OF  FEED  UNTIL  CUP 
1«  ENTIRELY  EMPTIED.  \ 


THE  LUNKCNHEIMER  COMPANY 

LAReEST  MANUFACTURERS  OF  HIOH  6RADC 

EM6INEER1N0  SPeCtAUTICS  IN  THE  WORLD. 

CENCRAL  9FPICES  ANB  WORKS 

CINClflNATI,OHie.U.S.A. 

NEW  YORK  LONDON,  S.E^^I 

eB-«8  FouTON  art         3s  great  oover  st. 


ENGINES 


There  is  no  gas  engine  as  simple  as  an' 
'olds — compare  it  with  others  and  this  state- 
'  raent  is  proved.     The  repairs  cost  practically  ^ 
nothing. 

The  Most  Economical  Engine 

|Forpumi.ins,  electric  litjhtlJlants  and  Lictoriea  ol  iiuy  kinil.l 
The  rormon  why  is  interestinKly  told  in  our  ciit.iloK  mailed  [ 
I  re»iueMt.    T^ll  na  ynnr  rftdii i rHTnnntH  iind  we  will  hell'  >»i: 
tiwure  nut  wh.i^  you  need.    Send  for  our  catalog  showink' 
Tv  |.e  A  I  JJl  h.  p.)  Type  Q  i  8.60  h.  p.i  Types  K  and  N  I  1> 
lJiNHi.T>.  ns*id  with  our  Gas  Producer,  it  will  reduce 
fuel  cost  16  per  cent.) 

CELEBRATED  PICTURE  FREE 

For4cin  ptampB  lo  pay  cost  of  mailinK  we  will 

also  h4'[ul  you  Rosa  ilonheur's  "Horse  Fair.',      ^ 

the  most  ctilehrated  animal  picture  in  the 

world,  size  Ifix  'Ji.  heiiutifully  colored, 

suitable  for  framing. 

Olds  Cas  Power  Co. 

LLclnuttit.  tAn,lniC.  Mlrti 
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THE    TECHNICAL    WORLD   MAGAZINE 


FACTS  FROM  MANY  LANDS     l  Concluded) 

Profitable  Seaweed 


ON  the  soiitlnvcsteni  ctiast  of  Nnrway  a 
very  pruhlalilc  imhistry  lia'^  lii.-i.'n  devel- 
oped ill  recent  year';,  whicli,  as  a  source  iif 
income,  surpasses  the  far-famed  fisheries  of  that 
northern  land.  It  consists  in  gathering  the 
ininiense  (|iiantities  of  seaweed  which  every 
fall  are  driven  hy  the  tides  upon  the  heacli, 
and  subsequently  liurning  the  material  and 
gathering  the  ashes,  winch  bring  ,i  good  price 
in  the  English  ni.irket,  'l"he  ashes  contain 
many  valu.ible  chemical  constituents,  among 
which   iodine   is  the  most  important. 

The  growth  of  seaweed  along  these  shores 
is  marvelous,  the  plant  attaining  the  di- 
mensions of  trees  five  or  six  feet  in  height 
with  steins  like  ropes  and  leaves  as  tough  as 
leather.  The  gnnvth  is  so  thick  that  during 
the  summer  the  ocean  bed  is  covered  with  a 
dense,  impenetrable  lirn^li,  wliich  later  loses 
its  grasp  upon  the  soil  and  is  drifted  ashore. 
Quantities  of  the  \vee<l  are  used  for  fertilising 
purposes,  l)ut  the  greater  portion  is  carefully 
kept  until  spring,  when  it  is  linrned  for  the 
purpose  aliove  stated. 

All  members  of  the  honseh.ilil  assist  in  the 
work  at  the  busy  season,  when,  on  each  clear 
night,  the  co.ist  for  miles  seenis  to  be  allame 
from  the  thuu^aiids  uf  bonfires. 


Atmospheric  Nitrogen 

11'  the  announcement  recently  ni.ide  from  Nor- 
way is  snlistantiated — namely,  that  in  that 
country  a  method  of  extracting  nitrogen  from 
the  atmosphere  by  mechanical  and  chemical 
means,  and  utilizing  it  for  the  manufacture  of 
nitrate  fertilizers — it  will  certainly  herald  a 
revolution  in  agriculture,  since  it  will  mean 
unlimited  quantities  of  fertilizing  material  at 
low  cost.  The  next  important  advance  will  be 
the  devising  of  a  method  of  using  water  for 
fuel — that  is,  of  course,  decomposing  it,  and 
applying  the  oxygen,  which  forms  eight-ninths 
of  its  weight,  to  assist  in  the  processes  of  com- 
bustion. 


Oil  for  Stormy  Seas 

OIL  for  quieting  the  sea  has  been  in  use  for 
many  years,  but  a  novel  means  of  ap- 
l>lying  the  oil  has  been  devised  by  Vice- 
Adniiral  (niiniares,  of  the  Brazilian  navy,  who 
has  made  a  "bottle  gnu"  for  the  purpose  of 
doing  this  work.  In  case  of  a  very  turbulent 
sea,  the  gun  is  loaded  with  a  bottle  containing 
sawdust  soaked  with  oil.  The  discharge  of  the 
weapon  breaks  the  bottle  into  innumerable 
pieces,  the  contents  are  scattered  over  the 
surface  of  the  sea  for  some  considerable  dis- 
tance, and  the  effect  on  the  troubled  water  is 
at  once  noticeable.  If  this  operation  is  fol- 
lowed at  intervals  of  five  minutes,  and  the 
missile  shot  ahead  of  the  boat,  a  peaceful  path 
is  prepared  for  the  craft ;  and  if  she  is  at  an- 
chor or  lying-to,  one  round  every  twenty  min- 
utes is  said  to  be  ample. 


Gathering  Amber 

A>,ir.KR  is  supposed  to  be  gnni  which 
exuded  from  trees  that  in  some  former 
geological  age  cijvered  certain  parts  of  the 
earth's  surface,  but  of  which  now  not  a  \eslige 
remains.  In  corroboration  of  this  theory,  we 
lia\e  the  evidence  of  insects  found  imbedded 
in  the  amber,  sliowing  every  evidence  of  hav- 
ing struggled  hard  to  free  themselves  ivom 
the  sticky  substance  upon  which  they  had 
alighted  or  had  been  driven. 

The  shores  of  the  Baltic  Sea  are  the  world's 
principal  .source  of  amlier.  Here  a  large  num- 
ber of  people  earn  a  precarious  livelihood  by 
gathering  the  precious  substance  along  the 
shore.  They  work  only  in  rough  weather,  for 
it  is  only  then  that  the  lioulders  are  tossed 
and  tumbled  on  the  bottom  and  great  quantities 
of  submarine  vegetation  dislodged,  hidden 
among  the  roots  and  branches  of  which  are 
the  lumps  of  the  precious  gum.  At  some 
points  along  the  coast,  divers  search  the  bottom 
of  the  sea  for  lumps  of  amber  hidden  in  sea- 
weed  or   janiined   between    rocks. 

The  largest  piece  e\er  found  weighed  18 
pounds,  valued  .it  $30,000.  It  is  now  intlie 
Royal  Museum  in  Berlin.  The  nsual_  finds 
range  from  particles  as  fine  as  grains  of  sand 
up  to  lumps  the  size  of  a  man's  head.  Amber 
is  used  extensively  for  ornaments,  and  es- 
peciall\'    for    the   moiilhineces   of   jiipes. 


South  American  Nitrate  Beds 

THE  famous  nitrate  beds  of  Chile  and  Peru, 
located  within  the  first  range  of  foothills  of 
the  Andes,  are  a  source  of  great  wealth  to 
these  republics,  and  furnish  a  large  share  of  the 
world's  supply  of  nitrates.  Most  of  the  prod- 
uct exported  is  used  in  the  manufacture  of  fer- 
tilizers, but  part  goes  to  the  making  of  powder 
and  high  explosives. 

The  crude  nitrate,  known  as  "caliche,"  is 
found  in  strata  a  few  feet  below  the  surface 
o{  the  barren  pampas.  It  looks  like  rock  salt, 
and  varies  in  color,  according  to  the  purity  of 
the  deposit,  from  white  to  dark  gray.  The 
upper  earth  is  blown  away  with  dynamite,  and 
the  caliche  is  taken  out,  and  with  picks  and 
shovels  is  loaded  on  cars  and  taken  to  the 
mills.  Here  it  is  crushed,  and  then  put  into 
large  boiling  vats,  whose  temperance  is  reg- 
ulated by  means  of  steam  coils.  Sea  water  is 
poured  in,  and  the  mixture  boiled  for  a  cer- 
tain time.  The  resulting  m.aterial  is  drawn 
off  into  settling  vats,  and  evaporated  by  the 
sun.  The  jiure  nitrate  of  soda  soon  begins 
to  crystallize  and  settle  to  the  bottom.  When 
this  has  gone  on  for  some  time,  the  remain- 
ing liquid  is  drawn  off,  and  the  crystals  of 
nitrate  are  scraped  from  the  sides  and  bottom 
of  the  vats  and  thoroughly  dried  in  the  sun. 
The  product  is  then  graded  according  to  qual- 
itv.  and  packed  for  shipment  in  100-pound 
sacks. 
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Pulleys,  Shafting,  Hangers,  Pillow- 
Blocks,  Gearing,  Sprocket-  Wheels, 
Chain    Belting,    Friction    Clutches 

WE  MANUFACTURE  A  COMPLETE  LINE  OF  ELEVATING 
AND  CONVEYING  MACHINERY  FOR  HANDLING  COAL.  ORE, 
ROCKS,  CEMENT,  PACKAGES  AND  ALL  CLASSES  OF  MATERIAL 

Steel  Cars  of  ALL  Kinds 
Steel  Buckets 

Gas  and  Steam  Engine  Castings  for 
Experimental   Work 

REPRESENTATIVES    WANTED    IN     EVERY    CITY 


W.    A.  JONES  FOUNDRY 
ar,d  MACHINE  COMPANY 

J4-2   XO.  J^orlh   A-Ce.,   CHICAGO 


SS-S7  Market  Street,  CHICAGO 
40  Pearl  Street,  BUFFALO 


USE   AND  "AB-USE" 

We  question  if  there  is  any  branch  of  manufactures  where  belting 
conditions  are  so  arduous  and  exacting  as  in  Paper  and  Pulp  Mills.  In 
them,  heat,  cold,  water  slopping  about,  everything  unhealthy  for  Bells, 
seems  to  be  a  necessity. 

LEVIATHAN  BELTING 

under  precisely  «uch  unfavorable  conditions,   never  fails  to  astonish  by 
its  consummate  "pull"  and  staying  powers. 

We  furnish  in  a  small  Booklet  some  wholesome  brain  food  for 
thouLihtful  belt  users.     Shall  we  mail  it  ? 

MAIN    BELTING    COMPANY 

Sole  Manufacturers 
122S-124I  CARPENTER  ST.,  PHILADELPHIA 

120  Pearl   Street,    BOSTON 
309  Broadway,  NEW  YORK 


-Bhe 


"WAG  N  ER" 

MO-DEL    JVo.     6 


_THE  STANDARD  OF  MOTOR  CYCLE  PERFECTION. 


Simple,  Stronp,  Durable—A  Practical  Machine  for  Business  or 
Pleasure.  A  Postal  Will  Bring  You  Our  Descriptive  Catalog, 
and  Special  Introiluctory  Offer. 

WAfiNFR  MOTOROTri.E  CO.,     3iS  St.  Peter  Street,  9t.  Paul,  UIdd. 
GEO.  V.  LYO.NS,  Y.Tk  Slate   Ag.-ii(,  liMIO  Brt.iiilwaj,  Sew  York  City 


IF  YOU  OWN 

or  run  an 

AUTOMOBILE 

you  should  knovi'  how 
they  are  built,  and  the 
best  way  to  fand  out  is 

MOTOR  CAR  MODEL 

It  consists  of  Colored  Charts  bound  up  with 
explanatory  letter-press  in  strong  cardboard 
binding,  size  9'4  by  l'i%  inches.       :;       ::       :; 

Price,  $1.50  By  Mail,  $1.57 

T.  W.  WHITTAKER, 


2  and  3  Bible  House 
NEW  YORK 
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Vertical  Geared  Hoists 

Op<'rAt©  on 

GAS.GASOLINK,  KF.ROSKNE 
or    OIL  — From    2    Jo    12    H.  P. 

Especially     Designed 

For  Suftar  Planters.  Contractors,  Minos.  Qu&rrlos,  etc 
Send     _for       C  a  t  a  I  o /f       728H. 

FAIRBANKS.     MORSE     &     CO 

FranKlin  and  Monroe  Sts.,  Chicago.  111. 


Build  Your  Own  Steam  Turbine 

\Vr  furnish  complete  set  of  caslincs  and  parts, 
with  workine  drawincs,  so  aiiy -mechanic  or  ama- 
teur can  build  a  perfect  working  steam  turbine 
exactly  like  larce  eneines,  either  horizontal  or 
vertical,  separate  or  direct  connected  to  small 
dynamo.  Easier  to  build  than  the  old  style  cncine. 
Send  for  catalogue.  \Vc  also  make  turbine  watci 
and  air  motors  and  the 

Eastern*  Valveless  Gas  Engine 

Eastern    Machine    Company 

Nashua.  N.  H. 


CUT 
GEARS 

V.tluablo  c.it.Tloc 
sent  free  to  any 
FIRM  upon  tequcst. 

Foote   Bros. 

Gear  S 
Machine  Co. 

i;4-,lO 

S.  Clinton  Street 

CHICAGO,  ILL. 


Boilers,  Engines  and 
Feed  Water  Heaters 


MANU  rACT  UMCO      AY 


THE 


Brownell  Company 

Main    Office   and   Works 
DAYTON,     OHIO 


□  RANCH     OFFICES 


No.  811   N.  Second  Street,  St.  Louii,  Mo. 


No.  924  Monadnock  Block,  Chicago, 


ELECTRIC   PULSATOR. 

FOK.       ELtCIKlCAL       MASSAGE 


bikI  irvnvml  Ufu  tii>(hiii,f 


lUtilK  III,-  l•n^lN  .V  KUI<l«'r   Miitfiit't.,- 
K.liM'trtc  Miti*hlni>.    II  hiw  iH^n  on 
tlu>  iiinrk«-l  l(ir   ntxxil   fio  ycftnt. 
ICf^inlrliit;    tii-ltliiT    lM«tt,'rle«  nnr 
I.,  hi',  tt    will  oiKTot,'  liihtAntly  111 
nil*  clliiiat,'     It  l.  liAiiilfc.unclv  ami 
'  tiKlJ'  hiillt,  (iiiil  Mltli  "nlliinry 
11,10    Fhdlllil     InNt     IlKhv 
llnlti'l)'.     II  Ik  llirlili'ol 
liom^  ?n(n'tiln<\  n'>il  «  III 


rhli. 


..r    till 


lutve  hiH'ii  In    fmiiilli't, 
"''^"  fnr     four      irrnrratloiiK 

iin«1  arf  ntUl  In  u-m* 
\*r\f^  pomplrt4»,  M.  »Irllvrrv»I  anywh'To  In  U.  8.  with  parh 
niMrhInc  In  i»rnt  A  fi?  |iako  Ix.itit,  conlAlnltm  full  ln«tnn'llnn«  In 
Knilll-ti,  (JrrniAn  ftiid  8|'»nlph.  fln-nlivr  fi^«*  "n  npcHcttllon. 
W.  H.  BURNAPCO.     IJ'J  WMtSlstSt..  NEW  YORK  CITY 


ELECTRIC   NOVELTIES  AND   SUPPLIES 

WE  ARE  SELLIHG 

Toy  Electric  Railways.  »:1  lo       ...»    fiO  00 

Pan  Motors;  all  kindv  all  prices;  }l  to      a)  00 

ll.rtriral  Hooks,  lOc  to MIO 

N.  1  :.■  and  Cap  Lik'lits.  TSc  to  .  . 
I  ,i:.  :v  TaMc  Lainps.Mlo.  .  .  . 
1  ,::,.•••  aii.l  Hi.  v.-Ip  l.itlKs,  «  to  . 
I.  .-.:.  :  :i  .  ..  1  1'  V.d  LiclU'-.  TSc  to. 
1.  ru:\  M  ;  r  .1  .1  l-'anv.$|  to  .  . 
1  ■  ■  Diur  lliU.complilc.  TSc  to 
<nrs.  coinl)lcIe.  {'^..'iO  and  .  . 
iih  Ontlits.  complete.  »1.75  to 

.!  Hatlerirs 

'  -  ll  Willi  Su'.pcnsory  . 
Motor--.  $1  to  .  .  .  . 
litir  I-'neinrs.  $.t  to  . 

CaUiloclrcc       BiE  CJt.iln|[  «C.    WantAicnU. 
WE    UNDERSELL    ALL. 

OHIO  ELECTRIC  WORKS,   Cleveland,   Ohio 


If  It's 

Electric 

We 
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It 

O  Hil  O 

[LKIRIC 

WORK  S 
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10.00 
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A  Well  Chosen  Power 

saves  a  world  of  annoyance  to  the  operator.  A  power  is  not  \vell  chosen 
that  is  not  simple,  reHable,  ample  for  needs,  easily  kept  in  order, 
economical  in  operation,  etc.  fl  Then,  it  makes  a  difference  what  your 
work  is.  There  are  many  styles  and  pizes  of  engines.  See  that  the 
one  you  buy  is  adapted  to  the  work  in  hand. 


THE    I.  H. 
GASOLINE 


G.    GAS 
ENGINE 


AND 
LINE 


meets  all  requirements.  Neat  appearing,  easy  running,  take  little  fuel 
for  power  generated,  so  simple  they  cannot  get  out  of  order,  so  -easily 
understood  that  anybody  can  operate  them.  An  I.  H.  C.  Engine 
always  responds.    Make  sure  of  tfettintf  the  dependable  kind. 

^  You  11  find  the  style  and  size  that  will  exactly  meet  your  wants. 
Horizontal,  Stationary  and  Portable  in  4.  6.  8.  10,  12  and  15  h.  p. 
Vertical  in  2,  3,  4,  andS  h.  p.  Write  for  Catalogue  and  Investigate. 


The 


International    Harvester 
Company  of  America 

No.  7  R  MONROE  ST.     (Incorporated)    CHICAGO,  ILL. 


BUCKEYE    ENGINE    Co. 

SALEM.   OHIO.   U.S.A. 


STEAM  ENGINE  BUILDERS. 

MC  Uk.CtST  LIME  OF  MODE.N  ENGINE   PATTERNS  IN  THE  WOUI 
SEND  .on  ILLUSTRATED  CATALOGUE 


THE  John  Davis  Co.,  Chicago 


MaJi2i/act2irL-rs    of 

REDUCING, 
BACK   PRESSURE, 

And  Other  Valves 

Steam  Traps, 
Separators 

STEAM    GOODS 
of  all  kinds. 

Send  for  our   "  S "   Catalogue 


A  Fine  Business 

^  Large  Profits  may  be  made  by  conductinir  a  residential  house  cleaning 
business  in  any  town  of  five  thousand  population  or  more.  With  a  capital 
of  S2.000  a  small  plant  can  be  installed  which  has  an  eamine  capacity  of  from 
850  to  870  per  day.  at  an  expense  of  S8  per  day.  ^  We  are  the  inventors  and 
pioneers  in  this  business  and  operate  under  the  first  lelters  patent  ever  issued 
for  a  compressed  air  house  cleaning  machine.  We  sell  exclusive  city  rights 
and  protect  the  purchaser  in  the  enjoyment  of  his  richts.  All  infringers  are 
vigorously  prosecuted.  Over  eighty-five  companies  ate  operatiiiL'  successfully 
with  our  machinery.  ^  Stationary  Plants  for  Private  Residences, 
country  homes  and  the  like,  $'^^(i  and  up.  State  size  of  house.  ^  Private 
Plants  for  Office  Buildings,  Hotels,  Theatres  and  Department 
Stores,  using  Connpressed  Air,  Vacuum  or  Steam  Jet  Vacuunr\. 
fl  Stationary  Plants  for  Professional  Carpet  Cleaners.  Any 
size  and  capacity.  Write  for  descriptive  catalogue,  fl  State  what  you  are 
interested  in  and  we  will  give  you  special  information. 

General  Compressed  Air  House  Cleaning  Company,  li'*\?,'{ris.^Mo! 
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Bviild  Your  Own  Boat 

by  the  BROOKS  System 

10.686  novices  —  mof;t  of  them  with  no  tool 
expcrienre  wl-atfvur  —  built  boats  by  iho  lirooks 
System  liist  yvAi.  Over  Iifty  per  cent  li-ivo  built 
their  second  bonis.  Many  h:ivo  established 
themselves  in  the  boat  buiUlinc  business. 

If  you  can  drive  a  nail  and  cut  out  a  piece  of 
matcti.il  frnin  ft  full  size  patinn— you  can  buil«l  a 
Canoe  Row-boat  —  S&ll-boat—  Launch— 
or  Yacht     in  vour  leisure  time  -  at  home. 

The  DrooKs  Systonrk  consists  of  exact 
size  primed  paper  patterns  of  every  part  of 
the  bi'.tt  — with  detailed  Instructions  and 
\%'orklrttf  lllustrallor\s  showinc  earh  step  nf 
the  w.)rk— an  iiemi/ed  bill  of  material  required 
and  how  to  secure  it. 

AM  you  need  is  the  patterns,  co^tinc  from  $2.50 
up — and  materials  from  So.OO  up.  Only  common 
household  tools  required. 

We  also  furnish  complete  boats  in  the  Knock 
Down  form — ready  to  put  toeethcr.  Satisfaction 
(uaranteed  or  money  refundftl. 

Our  bl^  free  catalog  tcUs  how  you  can  build 
boats  all  styles — all  si/t-s. 

Broohs  Boat  Manafactnring  Company 

6207  Ship  Street.   Bay  City.  Mich.,  U.  S.  A. 


CLEAR  VIEW 

Acetylene  Search  Light 

f"r  Siimll  YnchtH.  lAunrhec,  An<I  I'lea-iir. 
l{(.iit>«  of  nil  klii.lH.  i;eni'nite!t  I(h  own  K'^h. 
l'r(ij"'<'lH  ft  powerful  llirht.  Kntlrelv  ftiitoiniMi,-, 
liKltsprriMil.tv  f..r  iilKht  h..»tliuf ;  nrnkfnn  Inn. I 
tllk'M.    .].  Iv.tllljf    ol.>triic-t|nii.s;  lo«-fttlntf    tuiovn 

ninlp.-Il.-(Hltlllk'f<-k',rt.-      WICITKK-'H.    ATAl-T.I    K 

American  Acetytene  Stove  Co. 


rtii  M.- 


I'ln 


i|li 


The  WONDER  GASOLINE  ENGINE 

llfr<>  It    1h  At   Last  I 

Sonii'ttilnn  to  ciinvfrt  llio  row  or  rcall  boat  Inti- 
an  auto  boat.  It  Iw  no  wiinplo  any  <»no  can  o|n'i 
ato  It.  No  vAlvcd.tfcftrH.cftm'*.  ftf. 
The  HlmplOHt,  8troni;eKt  nn<l  lnwe>t 
prieo  outfit  on  ttin  market.  Iijit<*<i 
nt  ]'.;  li.  J).,  fnrnltihes  mrarly  two. 
'  Snitil  orn'vrrslnK  prciiM'Her.  Juinii 
Kpark.  Trices  will  Hiirprl-o  Vini. 
Siii-ply  luifolnff  to  lK»llmlteil.  ^%'rlt.' 
toilav.  Win  1'n.xllv  ilrlve  any  n\7.v 
of  hont  up  to  IS   foot. 

NIC  !)•  IVI  •  UUIIInCll  uUi|  113-ii'iirk  KoK  iim.,    .nk»  lOHk  riTi. 


1  1-2  H.  P.,  $48.00 


.\h-..>int«-lv  thr  liliest  little  .-li- 
anw.  NiHi'-e  tin-  very  neat  desn:n 
and  the  round  base  which  insures 
hi^'hcr  hase  compression;  htkiht^r 
base  Compression  means  more 
speed,  and  mure  speed  certainly 
means  more  power.  Only  three 
moving  parts.  So  simple  th.it  a 
child  can  run  one  at  any  time,  , 
in  any  climate.  Our  ennranice  ' 
is  broad.  Send  for  our  cataloc 
Z.     Dealers,  write  for  aecncy. 


The  Burdick-Putnam  Gasoline  Engine  Co. 

5G5-DR7    nocalur  SI  .  ST.  PAUL,  MINN, 


BETTER  and  EASIER 

art-  the  results  obtained  by  the  use  of  the 

Allen    Soldering   Stick 


ll>  riil)>ili)(r  the  nttck  on  a  heated  Joint,  tlii>  applleAtlon  of 
^'lilt-r  to  nny  kfnd  of  metnl  lii  Any  cllmnt«  Ik  ncoonipll8he<l 
with  ron\oiilcnee  and  (creat  durnlilllty. 

The  Allen  SolderlnR  ."^llck  will  nut  eomxle  tho  win- nor  alTeot 
(he  Insulation.  ThiTo  \»  no  wawl**.  as  thn  ntlck  riui  l)e  used 
■  lown  to  the  lawt  particle.  It  can  be  carried 
rihout  without  anv  danurer  of  hreakaKC.  and 
Ik  AU>A\S  Kt:*ltV  FOK  I'SK. 


B.   ALLEN  CO. 


Inc. 


JuM  ■-'>4  ■■(-  |,,,  tin  ,  ^-MHipIrK- 
launch.  This  is  not  a  small 
rowboat  with  an  enRine,  but  a 
fiill  sized  modern  power  boat. 
Wc  arc  the  largest  manufact- 
urers of  power  boats,  canoes 
and  dinchy\  in  the  world. 

Wr.tr-     lo-r|,iv     f     r     nt.Tlnr 


Just$94So 

DETROIT  BOAT  COlS.fK'Sr.ffaalS 


ELECTRIC 


sr  iM'  1,1 1  s.   Ti  I.I  rii  i>  s  K  s, 

N.  '\  I.  l.TI  IS.       C..I..I>i:..(L'Oill-ie<;. 
Hit  ^K Iconic wehavf  it.  ltit;CmtaIou4c 
OHIO     ELECTRIC    WORKS,     CLEVELAND,     OHIO 

Tl>"   World:.    II.   .  1  I  iiirt'TK   f  T   Ujimm.ii,  M-.|.t-.   Knn..,  Tovi-,  lli.t- 
Urll'S.  Holt-..,  i-.'Us,  U..U)..-.  ]1.   .<k!l.  Uf    1  n.1rr..ll    tit.  K.nl   AiT'BtJ, 


<INIi:iiIiilHNiil 


Inf- n"'tlnK  an.l    lnf.tni.t  l»  i-       Sliow-^nll 
n>  ncwoft  lUtrli  urailo  Kinotric  Sup|>lleA 

ml  VovritU"*  At  lowpt«t  price"  In  the  world. 

PI  «KY  KI.MtKIC  CO.  mifiBnki^,  Wt». 


5000  NewModel  1906 


^MitHt;rj:<i:ia,u«]tti;K- 


Sonil  IN  THREE  MOMTHS-WHY? 


NO  VALVES -NO  SPItlNOS 
NOCEARS-NOCAMS 


,S14I.S^  )] 

I  NolNt   oNLr 


EASY  TO  BUY 
EASY  TO  INSTALL 
EASY  TO  OPERATE 

WE  ARE  BUTEmNG    lOOOO 

'AUTO  MARINE  GASOUNE  ENGINES  THIS  YEARj 

•    •    •    WHITE  rOR  CATALOGUE  I'-aO  H.*    •  -   • 

DETROIT  li^UTO-MARINECa  43  CoNaRESsST.1>fTitotT.MH:H 

-:-  F.G.HALL    Mor    £»  LIBERTY  ST..   HtW  YORK. 
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GUARANTEED.  PATENTS  SECURED  OR  FEE  RETURNED. 
Send  model  or  sketch  for  free  report  as  to  Patentability.  Send 
for  finest  publications  ever  issued  for  free  distribution  "HOW  TO 
OBTAIN  A  PATENT",  with  100  MECHANICAL  MOVEMENTS 
WHAT  TO  INVENT",  containing  valuable  LIST  OF  INVENTIONS  WANTED. 

offered  for  one  invention.       $16,000  for  others.      Patents 
advertised  free  in  "WORLD'S  PROGRESS."     Copy  free. 


PATENTS 

**  illustrated  and  described,  and  "WHAT  T( 

ONE  MILLION  DOLLARS 

EVANS,  WILKENS  &  CO. 


New  York  Offices: 
132   Nassau  Street.  New  York.  PM.Y. 


Main  Offices:  6IS  F  Street  N.  W., 
>Vashlnglon,  D.  C. 


IF  YOU  OWN  A  PATENT  I  can  sell  it  for  you. 
IF  YOU  WANT  TO  BUY  A  PATENT  I  can 

find  the  one  you  want.      Write  me. 

LOUIS    A.   HILL,    Registered   Patent  Attorney. 
1336  New  YorK  Avenue,  WASHINGTON.  D.  C. 


ATENTS 

Valuable  Book  on  Patents  FREE.     Tells  bow  to 

secure  thena  at  low  cost.     How  to  Sell  a  Patent,  and 

What  to  Invent  for  Profit.  Gives  Mechanical  Movenienta 

Invaluable  to  Inventory.      Full  of  Money-Making   Patent 

Information.      NEW    BOOK    FREE  to  all  who  write. 

O'MEARA  &  BROCK,    Patent  attorneys 
918  F.  Street,  N.  W.,  Washington,  D.  C. 


Let  Me  Sell  Your  Patent 

Booklet  esplaininc  how  mailed 
FREE.  Fiftsen  years' experience. 
Patent  Sales  exclusively.  If  you 
have  a  PATENT  for  sale, 
call  on  or  write 

WILLLAM  E.  HOYT.      Patent  Sales 
Specialist.  29OR  Broadway, K.Y. City 


Protect 

Your 

Ideas 


PATENTS 

Send  for  Inventor's  Primer 

Ho  patent,  no  fee  Established  1864 

MILO  B.  STEVENS  &  CO. 

860  Fourteenth  St.,  Washington,  D.  C. 

Branches  at  Chicago,  Cleveland,  Detroit 


I  SELL  PATENTS 


SIF 
AN 
PP 


YOU  WISH  TO  BUY  OR  LEASE  THEM- 
ANY  DESCRIPTION- WRITE  ME.  IT  WILL 
PROVE  PROFITABLE  TO  BOTH  OPUS. 


CHARLES  A.SCOTT 


797  MU"rUAl_  LIFE.  Bl_0*G. 
BUFFALO.    M.V. 


TWENTY.FIVE  YEARS  ACTIVE   PRACTICE 

Specialty:   "ffOltKI.Nti  O.N'  THE  F.41LI  KE8  OF  OTHERS" 

^  A*^U|^^F^  Caveats,  Trade  Marks, 
I    f^  I    ^bI^    I    ^#  Copyrights  and  Designs 

Send  your  business  direct  to  Washington.     Saves  time  and  in- 
sures better  service.  Personal  Attentlorv  Guaranteed* 
PAMPHLET     ON     PATENTS     FREE 
E.  G    S1GGE:RS,  Patent  Lawyer 
Suite  10  National  Union  Bide.  Washington,  D.  C. 


IF  YOU  DESIRE 

to  fit  yourself  for  a  better  paying  position,  fill  out  and 
send  this  advertisement  to  us  to-day  and  receive  our 
60-paEe  handbook  (FREE)  describing  our 

Textile  Manufacturing 

courses  (Cotton,  Woolen  and  Worsted,  Spinning,  etc.) 
There  is  a  constantly  growing  demand  for  textile  opera- 
tives. Why  not  learn  a  pleasant  and  prohtable  pro- 
fession?    This  is  vouR  opportunity.     Write  NOW. 

AMERICAN   SCHOOL  OF   CORRESPONDENCE 
CHICAGO.  ILL. 


Natne 

Address ■ 

City  and  State 

T   \V. 


PATENTS 


Secured  promptly  and  with  special  regard 
„ .   _   to  the    legal  pxotection    of  the  invention. 

HAND  BOOK  FOR.   INVENTOR-S   AND   MANUFACTUR.ERS   SENT   FREE   UPON    REQVEST„ 

Consultation  Free.    No  charge  for  opinion  as  to  the  patentability  and  Commercial  Value  of  Inventors'  Ideas. 
HIGHEST       RJ:FERENCES       FROM        PROMINENT       MANUFACTURERS. 

SHEPHERD    &,    PARKER.    PsLtent    Lawyers 

Patents,  Caveats.  Trade  Marks,  Copyrights,  Reports  as  to  Validity 
and  Infringement.    Patent  Suits  Conducted  in  all  States. 

REFERENCES:  American  Water  Motor  Co.,  Blum  Shoe  Co..  International  Fence  and  Fire  Proofing  Co.,  Wingel 
Concrete  Machine  Co..  Century  Chemical  Co..  By-Products  Co.,  Columbus  Pharmacal  Co.,  Richmond  Electric  Ca.M.CL.l^ 
&  Co  N  L.  Hayden  Mfe.  Co.,  Murray  Eneineering  Co..  Alabama  Brewing  Co..  National  Leather  Tire  Co..  Stewart  Window 
Shade  Co..   Berkshire  Specialty  Co.,  and  Morgan  Machine  and  Engineenne  Co. 

•'During  the  past  ten  years  Mr.  Shepherd,  of  Shepherd  &  Parker,  has  obtained  for  us  a  great  many  important  patents.  Ws 
have  no  hesitation  in  heartily  recommending  him  to  anyone  having  need  of  the  s«"'^^^°[^^v'g^*g'<?^'|55'^^EGISTER  CO. 

Mt.  Parker  on  November  1.  1903,  resigned  his  position  as  an  examiner  in  the  U   S.  Patent  Office  to  enter  this  firm. 
Address   144   DIETZ  BUILDING.  =  s  :  :  WASHINGTON.  D.  C, 
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For  Student  or  Master 

Devoe  draughtsmen's  supplies  are 
made   to  do  the   best  work  with  ; 
tor  the  student,   to  make  his  pro- 
ficiency apparent;   for  the  expert, 
to  make  absolute  accuracy  certain. 

Drawing   instruments   o(  all    kinds 
from    the    cheapest    good    set    up  ; 
squares,  angles,  boards  ;  everything 
draughtsmen   or   architects   need  in 
that  line. 

Catalogue    free  ;     it's    from    head- 
quarters.     Address  Dept.  C. 

"KOH-I-NOOR" 

TRACING  CLOTH 

Is    Unequaled    in    Trans- 
parency, Erasing  Qualities, 
and    Freedom    from     Pin- 
holes ::      ::      ;:      ::      ::      :: 

•"^'Ask  your  Dealer  for  it 

Samples   and   Prices   on 
Application. 

Devoe   ilk    Ravnolds   Company 

176    Randolph   Street,         Chicago 
Fulton  and  William  Sts.,  New  York 
1214  Grand  Avenue,    Kansas  Citv 

L.  <^  C.  HARDTMUTH 

M  aK^c  r  J 
12  Goldon  Lano.    ...       London,  Eni). 
34  East  23rd  St..        .       .       .         New  York 

'Bhe  Rapid   Sketching   Device 

A  TIME  AND  A  MONEY  SAVER 
FOR  THE  BUSY   MAN 

fl  Tlic  Kapiii  Skctcliins  Device  is  hav- 
iiik'  a  wonderful  sale  amone  men  who 
.irc  constantlr  niakine  sketches  for 
I  onveyinn  information  or  other  uses. 
The  man  who  hitherto  spent  a  half 
luMir  in  explainini:  some  little  piece  of 
woik  to  his  m(.'[i  is  now  enabled  to 
mahe  hii  own  sKcCchct— rc^iiiiiine 
.Illy  .1  few  minutes  -  by  The  Rapid 
Skelchine  Device.  •!  Heine  especially 
•  tesik'ntd  for  the  use  of  men  who  arc 
runsiantly  re<)tiiTed  to  make  sketches, 
ilie  mucliiiie  saves  a  freat  deal  of  time 
.iT)d  Intaret  the  desired  results  in  an 
emirate  manner.  Occupying  but  small 
space,  it  does  the  work  of  "T"  square, 
triangles,  protractors,  and  scales,  and 
is  always  ready  for  use  in  iottinu  down 
idea^.  Q  The  illusttation  shows  the 
Kapiti  Skeirhinir  Device  in  use  It 
consists  of  a  graduated  S'juarc  which 
ran  be  set  accurately  at  any  anelc.  thus 
k'tvine  parallel  lines  anywhere  on  the 
board.  This  parallel  motion  is  armtn- 
I'lished  by  means  of  an  arm  which  joins 
the  protractor.  Spring  stops  arc  pro- 
\  ided  for  the  rcro.  30\  Ah  .  60\  and  W)" 
so  these  caw  be  .-bi.tnicil  witli.Mit  s(np[.init  to  1  ead  the  protractor  The  scale  bUdes  of  the  s>)uRre  arc  inter- 
.«*.  ijl'le.  furnished  in  ;tnv  leni:ih  .iiiil  cradnntion.  The  device  is  ordinarily  u^ed  on  a2nx".I7in.  board. with  31S-in.  scales 
q  Thti  Outfit  tcDt  on  10  dayi  Approval  on  Receipt  of  $4.75.  ^  Ifsatisfart  .rv  <,..,!  .,<■:' ii.>i,„o„,h  f  r  •- v^,,  ni-mh-;. 
Otherwise  return  the  Device  and  we  refund  your  nmn.  y.    Cash  price  isSlT.T''.    CompUtr  Information  on  Application. 

UNIVERSAL  DRAFTING   MACHINE  COMPANY.    220-226   Seneca   Street 

^^^^^^■i^^^HH^H  C  L  F:  V  E  L  A  N  D  .    OHIO.    U.   S.  A.  HH^^^l^^^^^^^Btf 
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YOU  CAN'T 
AFFORD 


to    be   witKovit    a    copy    of    ovir 

No.  7 
Catalogue 


^It  is  a  pocket  companion  for 
every  up-to-date  mechanic.  Shows 
the  newest  and  cleverest  labor- 
saving  Tools  and  Devices  —  at 
least  a  hundred  ot  them  —  with 
full    descriptions   of  their   uses. 

^  C  o  m  111  o  n      and     Uncommon 

Tools,    both     old    and     new. 

Machinists   and    all  wcirkcrs   in     Metal    ought    to    have    a    copy 

and    it   COSTS    NOTHING.         Sent   FREE   for   the   asking 

HANDSOMELY  I  LLUSTRATED— NEATLY  PRINTED. 


GOOIU.LI.-I'RATT  COMPANY 


TOOLS 


Niimbrr   y 


GKEENFIELD.  MASS.U  S.A. 


GOODELL-PRATT    COMPANY 


GREENFIELD. 


MASS..    U.    S.    A. 


.Uc->i/i.'ii    iitiimcal  World  Masacine 
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A  Convenient  Draughting  Instrument" 

Under  the  above   heading'  the  Scirnti/ic   ^Itncruan  ,   page    371-,  May   5th,  '06, 
says  :     "  The  convenience  of 

The  Ready  Draug-hting  Instrument 

fur  Wink  awiiy  fmin  tti<'  n^tiuhir  tiriiwing  t.iMp  will  lie  apparent  to  all  draftsmen, 
as  it  (lues  iiway  «  iili  the  iinnitvenience  of  carry  in  e  aniund  a  lut  of  bulky  insti  u- 
inputs."  rri-^ulicjlrd,  this  liu-h  autliorilv  says  murh  more,  but  if  you  w<n'iM  know 
tliL' full  mil  It  <if  I  Ins  wnnd-rful  inatrunient.  sond  usmily  ?l.ou  and  it  will  reach 
you  liy  ret  urn  ni:iil,  prr)>aid.  Your  mmiev  liai'k  if  vou  are  at  all  divsatisfied. 
READY  MANUFACTURING  CO.,  603  LIVINGSTON  BLDG.,  ROCHESTER,  N.  T. 


F 


KEUFFEL  &  ESSEE  CO. 

OF    NEW  YORK 

IF    YOU    USE    DRAWING    OR    SURVEYING    INSTRUMENTS 

We  want  to  send  yon  FREE  one  of  our  500  page 
illustrated  catalogues  giving  full  description,  prices 
and  other  useful  information  of  our  Drawing  and 
Surveying  Instruments,  Paper,  Inks  and  High- 
Grade    Drawing    Material  of   every  description. 

"Bejt    Quality     and     Loivejt     PrictJ 

Address  Nearest  Branch 

New  York 127  Fulton  Street 

CKlcago,  .       .       .      Ill  E.  Madison  Street 

San  Francisco,       •  303  Montgomery  Street 

St.  Louis.  ....       813  Locust  Street 


Pr^  C  X  ^  C  EXTRA 

KJO  I     O  WATERPROOF 

DRAWING  INKS 

Are  of  Superior  Quality  —  Flow 
Freely — Are  Dense  Black.  Clf  your 
Dealer  can't  supply  you  send  us  20 
cents  for  full  size  bottle  mentioning 
The    Technical    World     Magazine. 

THE  FREDERICK  POST  CO. 

Sole    Manufacturers 

Hamlin  and  Avondale  Aves.         CHICAGO 


WE  MANUFACTURE  TO  ORDER 


DIES.  TOOLS  AND 

/AUTOMATIC  |\/|ACHINES 

ALSO  HARDWARE   SPECIALTIES 

»ND  PATENTED  NOVELTIES 

EBTIMATrS  rUHNISHED  ON  EXPCRT 
MODEL  WORK,  SCNO  DRAWING  OR 
•AMPLE. 

BOOKLET  FREE.   WRITE  TODAY. 

Stamping  6-  Tool  Co. 

LA  CROaSE.WIS. 


USlBkRKEEPERS  FRIEND 

METAL  POLISH 


USED  AND  ENDORSED  BYTHE  L£AD)N6  DRUGGISTS 
#30LDALLOVEBTHEWORLD:J(f 


Th 

Modern 

Business  Necessity         ^^CAPACITV  999.999.999 

The  fnmonwCnk-ulutlnt:  Mii.lilin-.  l.ritlinslastlrHllv  endorst-d 
the  worhl  n\.T.  Kapid,  mturate.  simple,  durahle.  Two 
niiMk-is  .)\ldl/fd  i-npper  linlsh.  »5.00;  oxidized  sliver  finish. 
with  .US.-.  ^ID.im,  prepaUl  in  L'.S.  Write  fur  Free  Itimlilel  uiid 
S[i^oljil  ufr.T.     Au'ents  wanted. 

(■  V    l.m  kK    .nn;.  f(>.  Hi  W.dM.if  St.,  Kenspit,  l<> 


HITECTURAL  DBAWING 

BY  MAIL 


C.To  those  desiring  to  fit  them- 
selves for  better  paying  positions 
should  fill  out  and  send  this  ad- 
vertisement to  us  to-day  and 
recei  ve  our  200-page  handbook 
(FREE)  describing  our  Archi- 
tectural Drawing  course  and  over  tiO  others,  in- 
cluding Electrical,  Mechanical,  Steam  and  Civil 
Engineering,  Heating,  Ventilation  and  Plumbing, 
Architectuie,  Mechanical  Drawing,  Telephony, 
Telegraphy,  Textiles,  etc. 

American  School  of  Correspondence 

CHICAGO.  ILL. 

Name 

AiUress 

City  tind  State 

T.W.  70fi 
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Just  From 
the  Press! 


CYCLOPEDIA  of 
MODERN  SHOP 
PRACTICE 


This  edition  (copyright  May,  1906) 
now  being  delivered  us  by  the  print- 
ers, consists  of  four  volumes  bound 
in  half  red  morocco,  treating  on  all 
topics  of  interest  and  value  to  the  machinist,  tool  maker,  blacksmith,  foundryman,  pattern- 
maker, sheet  metal  viforker,  draftsman,  steam  and  gas  engine  engineers,  electricians,  etc. 

A    COMPLETE    SET 

FREE    FOR.    INSPECTION 

The  set  handles  each  subject  in  a  thorough,  practical  manner,  free  from  difficult 
mathematics.  It  is  edited  and  compiled  with  the  view  of  assisting  the  quick  understanding 
of  the  reader,  each  volume  containing  a  complete  set  of  test  questions,  enabling  the 
reader  to  refresh  his  mind  on  the  several  topics.  Each  volume  contains  a  number  of  formulas 
and  tables  of  great  working  value.  The  work  is  profusely  illustrated,  printed  on  good 
paper,  standard  size  type.  With  the  first  installment  of  books  now  being  delivered  us,  we 
propose  to  introduce  the  complete  work  at  a  price  regardless  of  its  real  worth. 

The  Regular  Price  of  These  Four  Volumes  is  $24,00  Per  Set 
Our    Specia.1    Price   Now    a.t\d    Until    JULY    15     is    $12.00 

This  valuable  work  is  made  up  from  the  representative  instruction  papers  issued  by  the 
American  School  of  Correspondence,  and  we  are  willing  to  place  it  in  the  hands  of  those 
interested,  who  order  at  once,  at  less  than  half  price  for  the  purpose  of  acquainting 
them  with  the  value  of  our  instruction.     We  are  ready  to  fill  your  order  promptly, 
and  want  you  to  see  what  great  value  we  are  offering.     The  four  volumes  contain 
nearly  3,000  pages,  size  of  each  page  7x10  in.,  fully  indexed,  for  quick  reference. 

OUR.    INTRODUCTORY    PLAN 

We  will  send  you  the  complete  set  of  books,  express  paid,  subject  to 
five  days*  examination  and  approval,  FREE.     Send  us  $1,00  down  and 
$1.00  for  eleven  months  thereafter.     If  you  wish  to  pay  cash,   then 
remit   $11.00,   allowing   yourself  a  cash  discount   of  $1.00.      If  the 
books  are  not  satisfactory,  notify  us  and  we  will  send  for  them.  /k 

PARTIAL  TABLE  OF  CONTENTS 

Vol.  I.     Machine  Shop  Work,  Lathe.  Planer,  Shaper,  Milling  Machine, 
Grinding:  Machine ;  Tool  Making,  Hardening,  Thread  Cutting  Dies,  Drill  Jigs, 
Motor  Driven  Shops. 

Vol.  II.     Pattern  Making;  Machine  Design;   Metallurgy;   Foundry 
Work,  Steel  Castings;  Brass  Work;  Shop  Management. 

Vol.  III.    Gas  and  Oil  Engines;  Producer  Plants;  Care  and  Man- 
agement of  Gas  Engine;  Automobiles;   Elevators;    Construction   of 
Boilers;  Steam  Engine;  Steam  Turbine ;  Management  of  Dynamos 
and  Motors;  Electric  Wiring. 

Vol.  IV,  Forging, Welding.  Sheet  Metal  Work.Tinsmithing ; 
Tool  Forging  and  Tempering,  Electric  Welding,  Mechanical 
Drawing,  Working  Drawings,  Shop  Drawings    Mechanism. 
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Complete 
Drawing 

Outfit  No.  la 


The  Official  Drawing 
Outfit  Used  and  Re- 
commended b7  tbe 
School 


REGULAR 

RETAIL 

PRICE 

$14.49 


(  Cut  is  Reproduced 
from  a  Pkotographi 


DETAILED   LIST   OF   OUTFIT   ILLUSTRATED: 


INSTRUMENTS: 

Set  of  German  Silver  Drawing  Instruments  in 
Morocco  Leather  Pocket  Case,  velvet  lined,  with 
bar  lock,  comprising: 

One  German  Silver  compass,  6  inches  lone, 
with  pen,  pencil,  needle  point  and  length- 
ening bar. 

One  Germao  Silver  spacing  dividers.  5  incbet 
long. 

One  steel  spring  bow  dividers,  3*^  inches  long. 

One  steel  spring  bow  pen,  3H  iDcbes  long,  with 
needle  point. 

One  steel  spring  bow  pencil,  3M  inches  long,  wltb 
oeedle  point. 

One  &-incb  ruling  pen.  sprioe  on  apper  Blade. 

One  case  with  leads. 

One  adjusting  key, 

Retail  Price  of  Instruments,  ^6.90 


Total  Value  of  Complete  Outfit,  $14.49 


DRAWING  MATERIALS: 

One  Drawing:  Board.  19:c25  inches,  seasoned 
pine,  with   end    battens,  tongued  and 
grooved,  shellac  finish,     -       •       .       •       $1.50 
One  Mahogany  T-Square,  24  in.  long,  ebonv 

Lined,  fixed  head,  shellac  finish. 
One  45*  Transparent  Triangle,  8  inch. 
One  30°x60°  Transparent  Triangle,  lOinch, 
One  12-inch  Triangular  Boxwood  Scale,  engine 
divided  ;  graduated  3-32,  3-16.  1-8,  1-4,  3-8, 
3-4.  1-2.  1 1-2,  and  3  inches  to  the  foot,  and 
one  edge  inches  and  16ths.  with  case,    -         LOO 
On©  Transparent  OomblnatlOD,  Irregular  or 

French  Onrve.  epecial.  .        -       -        « 

Onft  Bottle  Waterproof  Ink  -       •       . 

One  *-H  Siberian  Drawing  Pencil, 
One  Faber'B  Ink  Eraser,  No.  1076, 
One  Faber'e  Pencil  Eraser,  No.  Ill, 
One  dozen  Thumbtacks,  .       -       -       - 

Nine  sheets  Whatman's  handmade,  cold  pressed, 

Drawing  Paper  13'4i20  Inches, 
Twelve  sheets  Whltstock  Drawing  Paper,  UxlS 

Inches  (for  practice  work  only),         • 
One  Nickel  Plated  Erasing  Stencil.        • 
One  Sandpaper  Block,      -       -       -       -       • 
One6-lnch  German  Sliver  Protractor,  Vi**»  ^^ 

Retail  Price  of  Materials, 


.90 

.45 
.60 


.68 
.26 
.10 
.06 
.06 
.30 

.54 

.18 
.26 
.10 

.90 


-  $  7.59 

SPECIAL  PRICE  TO  A.  S.  C.  STUDENTS  't^^^i^^^,  $5.95 

In  order  to  secure  the  above  special  price  it  is  necessary  to  be  a  student  of  the  American  School 
of  Correspondence.  Orders  should  be  sent  direct  to  the  address  of  the  manufacturer  as  given 
below,  accompanied  by  Post  Office  Order  or  by  Registered  Letter  for  the  amount  and  a  statement 
(hat  the  writer  is  a  member  of  the  American  Srhool  of  Correspondence. 

ADDRESS: 

A.  D.  MACLACHLAN,  502-504  Boylston  St.,  Boston 

ARCHITECTS'  AND  EMGINEERS'  SUPPLIES 
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Water  Motors  Give  Free  Power 

OL'K  faucet  water  motors  bring  a  hydraulic  water  plant  into  every  home  anil 
workshop — cheapest  power  in  the  world.  C.  Our  faucet  water  motors  can  be 
attached  instantly  to  any  threaded  faucet.  Quickly  attached  to  any  smooth 
faucet  by  our  universal  coupling.  C.  Taucet  water  motors  are  used  for  bufiiuK, 
polishing  and  grinding.  Sharpens  scissors  or  other  edged  tools.  Cleans  silver- 
ware, cut  glass,  kitchen  utensils  and  all  metal  surfaces.  Runs  all  kinds  of  light 
machines  like  lathe,  saw,  fan,  printing  press,  dynamo,  washing  machine,  sewing 
machine,  etc.  Washes  milk  bottles,  glasses,  etc.  C.  We  are  dealers  in 
water  motors  which  give  from  one-sixteenth  to  ten  horse  power.  We  have 
large  water  motors  for  the  purpose  of  running  dental  lathes,  ice  cream 
freezers,  organ  bellows,  ceiling  fan,  etc.  Our  motors  and  accessories  are 
fully  described  and  illustrated  in  Morton's  Water  Motor  Book.  This  book 
will  be  sent  absolutely  free  to  any  one  upon  request.  It  is  fully  illustrated 
and  contains  seventy  pages  —  largest  water  motor  book  in  the  world. 
C.  Morton's  Little  Marvel  Faucet  Water  Motor  outfit  is  now  being  sold  for 
f.'5.00  complete,  consisting  of  water  motor  with  strong,  iron  case,  superior 
emery  wheel,  polishing  and  bufBng  wheels,  seasoned  wood  pulley,  polishing 
material,  leather  belting,  wrench,  oil  can,  screw  driver,  belt  hook,  and  complete  printed  instructions. 
This  outfit  is  worth  16.00  at  retail  price,  but  a  remittance  of  83.00  buys  it.  C.  The  Divine  l-"aucet 
motor  and  complete  outfit  which  we  list  at  16.00  we  sell  for  fl.OO.  C.  The  Demon  Hydraulic  Engine, 
with  substantial  iron  case,  (i  inch  water  wheel,  for  power  purposes,  is  now  being  sold  by  us  for 
f<i.00  We  will  guarantee  this  motor  to  run  any  make  washing  machine  or  will  return  the  money. 
This  motor  lists  at  ^10.00.  Our  price  is  :?0.00,  with  leather  belting  and  pulley  for  either  flat  or  round 
belting.  C.  Call  and  see  the  motors  in  operation,  or  write  for  free  Water  Motor  Book.  Send  us  $:!.00 
for  Morton's  Little  Marvel  Water  Motor.  If  it  is  not  in  every  way  satisfactory  it  may  be  returned 
at  our  expense  and  your  money  will  be  immediately  refunded.     Agents  Wanted. 

MORTON  MFG.  COMPANY,  DepL  0,  130  Fulton  Street,  NEW  YORK 


MICHIGAIN    SUMMER    RESORTS 

MICHIGAN    EASX    COAST   RESORTS 

EISHI!NOo«d   HUNTIINO   IIN   MICHIGAN 

Booklets  ilhislratinR  and  describing  the  summering  and  fishinj;  places  in  the  Lower 
Peninsula  of  Michipan.    Sent  post  free  to  any  address  on  request  to 

B.  F.  Moeller.  General  Passenger  Agent,  Pere  Marquette  Railroad 

.IJ'.    I'NION    STATION.     DETROIT.   MICtllOAN 


REVERSJBLE 


CoII^r'^  ^nd .Cuffs 


^;ff 'flTulora*'— not  'paper  collars,^  Rfiaade  of 
fino  cloth,  exactly  resembl©  fashionable  linen  goods. 
Price  at  stores,  25  cents  for  box  of  ten  (2'4  ctnts  each). 

pairs  of  cuffs,  for  30o.     Sample  collar  or  pair  ot 
cufla  for  6c.  In  U.  S.  etanips.    Give  Blie  and  style. 
REVERSIBLE  COLLAR  CO..  Dept.  W.,  BOSTON,  MASS. 


•nQUANTITYAi  *^'^  QUAUTY 

cbbGAT 

mcK 

EXCELS 

\  ou  Get  More  Soap. 

You  Need  Less  Soap. 

Our  Shaving  Stick  weighs  1  5  to 
20%  more  than  the  average,  and 
costs  you  no  more.  It  requires  less 
soap  in  use,  because  its  lathering 
properties  are  richer  than  others. 

Send4cts.  In  stamps  for  Trial  Stick. 

Colgate  &  Co..  Dept.  T,  SS  John  St..  New  York. 


THE  IMPROVED 


Boston 
darter 

WORN  ALL  OVER 
THE  WORLD 

REFUSE  ALL 
SUBSTITUTES 
OFFERED  YOU 

The  Name  is 
stamped  on  every 
loop  — 


XUSHION 
BUTTON 

CLASP 

LIES  FLAT  TO  THE  LEG-NEVER 
SLIPS,  TEARS  NOR   UNFASTENS 

Sample  pair,  Silk  50c.,  Cotton  25c. 
Mailed  on  receipt  of  price. 


GEO.  FROST  CO.,  Malors 
Boston,  lUass.,  U.S.A. 


ALWAYS  EASY 


MENNEN'SK 

ToiL£T.i^  Powder 


IL 


AT  THE  SEA  SHORE 

Meimen's  will  give  immediate  relief  from 
prlrkly    hoat,    <-liafliiK,  Hun-biirn  and  iiU 

skin  troubles.  Oural>sniutelv  mui-retiiliible 
linx  is  for  your  protet-tion.  I'nr  sale  every- 
where or  by  mail  25  cents.    Sample  free. 

GERH  ARD  MENNEN  CO.,  Newark.  N.  J. 

TRY  ME>NFN*S  VIOLET  (Unrated)  TALCUM. 


\ 


Yose 


PIANOS 


have  been  established  over  50  YEARS.  By  our 
system  of  payments  every  family  in  moderate  cir- 
cumstances can  own  a  VOSE  piano.  We  take  old 
instruments  in  exchanjfe  and  deliver  the  new  piano 
in  your  home  free  of  expense.        Write  for  Catalogue  D  and  explanationo. 

VOSE  <Sl  sons  piano  CO..  160Boylston  St..  Boston.  Nms. 


